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WARNING

HIGH VOLTAGE
is used in the operation

of this equipment

DEATH ON CONTACT
may result if operating personnel
fail to observe safety precautions
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ARTIFICIAL RESPIRATION
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GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don't take time
to move the victim unless you must. Don't loosen
clothes, apply stimulants or try to warm the victim.
Start resuscitation! Get air in the lungs! You may
save a life!

2. Place the victim's body in a prone position, so
that any fluids will drain from the respiratory pas
sages. The head should be extended and turned
sideward never flexed forward; the chin shouldn't
sag, since obstruction of the respiratory passages
may occur.

3. Remove any froth or debris from the mouth with
your fingers. Draw the victim's tongue forward.

4. Begin artificial respiration. Continue it rhyth·
mically and without any interruption until natural
breathing starts or the victim is pronounced dead.
Try to keep the rhythm smooth. Split-second timing
is not absolutely essential.

5. When the victim starts breathing, or when addi·
tional help is available loosen the clothing; remove
it, if it's wet; keep the victim warm. Shock should
receive adequate attention. Don't interrupt the
rhythmical artificial technique for these measures.
Do them only when you have help or when natural
breathing has started.

6. When the victim is breathing, adjust your timing
to assist him. Don't fight his efforts to breathe. Syn
chronize your efforts with his. After resuscitation,
keep him lying down until seen by a physician or
until recovery seems certain.

7. Don't wait for mechanical resuscitation! If an
approved model is available, use it, but, since me·
chanical resuscitators are only slightly more effec
tive than properly performed "push·pull" manual
technique, never delay manual resuscitation for' it.

BACK-PRESSURE ARM LIFT METHOD

1. Position Of Victim. Place the victim in the prone
<face-down) position. Bend his elbows; place one
hand upon the other. Turn his face to one side, plac·
ing his cheek upon his hands.

2. Position of Operator. Kneel on your left or right
knee, at the victim's head, facing him. Your knee

should be at the side of the victim's head close to his
forearm, your foot should be near his elbow. Kneel
on both knees if you find it more comfortable, with
one knee on each side of the head, Place your hands
on the flat of the victim's back so that their heels
are just below the lower tip of his shoulder blades.
With the tip of your thumbs touching spread your
fingers downward and outward. (See A J

3. Compression Phase. Rock forward until your
arms are approximately vertical and .allow the
weight of the upper part of your body to exert a
slow, steady, even, downward pressure upon your
hands. This forces air out of the lungs. Keep your
elbows straight and press almost directly downward
on the back. (See BJ

4. Expansion Phase. Release the pressure, avoid any
finish thrust, and commence to rock backward slow·
ly. Place your arms upon the victim's arms just
above the elbows, and draw his arms upward and
toward you. Apply just enough lift to feel resistance
and tension at the victim's shoulders.

Don't bend your elbows. As you rock backward, the
victim's arms will be drawn toward you. (The arm
lift expands the chest by pulling on the chest mus
cles. arching the back and relieving the weight on
the chest.> Drop the arms gently to the ground or
floor. This completes the cycle. (See C and D). Now.
repeat the cyc1e.

5. Cycle Timing and Rhythm. Repeat the cycle 10
to 12 times per minute. Use a steady uniform rate
of Press, Release, Lift, Release. Longer counts of
about equal length should be given' to the "Press"
and "Lift" steps of the compression and expansion
phases. Make the "Release" periods of minimum
duration.

6. Changing Position or Operator.
(a) Remember that you can use either or both

knees or can shift knees during the procedure, pro
vided you don't break the rhythm. Observe how you
rock forward with the back·pressure and backward
with the arm-lift. The'rocking motion helps to sus
tain the rhythm and ,adds to the ease of operation.

(b) If you tire and another person is available,.
you can "take turns." Be careful not to break the
rhythm in changing. Move to one side and let your
replacement come in from the other side. Your re
placement begins the "Press·Release" after one of
the "Lift·Release" phases, as you move away.

TM AR-3
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Figure 1. Radio et CR-244-D.



CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope
This technical manual contains instructions for

the installation, operation, maintenance, and re
pair of Radio Set SCR-244-D (which includes
either Radio Receiver R-483jFRR or R-483Aj
FRR), Radio Receiver R-320A/FRC, Radio Re
ceiver R-274AjFRR, and Radio Receiver R-274Cj
FRR. In addition to these instructions, there are
two appendixes covering a list of references and
an identification table of parts.

2. Forms and Records
The following forms will be used for reporting

unsatisfactory conditions of Army equipment.
a. DD Form 6, Report of Damaged or Improper

Shipment, will be filled out and forwarded as
prescribed in SR 745-45-5 (Army), Navy Ship
ping Guide, Article 1850-4, and AFR 71-4 (Air
Force).

b. DA 468, Unsatisfactory Equipment Report,

will be filled out and forwarded to the Office of the
Chief Signal Officer as prescribed in SR 700-45-5.

c. AF Form 54, Unsatisfactory Report, will be
filled out and forwarded to Commanding General,
Air Materiel Command, Wright-Patterson Air
Force Base, Dayton, Ohio, as prescribed in SR
700-45-5 and AFR 65-,--26.

d. DA AGO Form 11-238, Operator First
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be pr~pared in ac
cOl'dance with instructions on the back of the
form (fig. 20). .

e. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Co~unication, Direction
Finding, Carrier, Radar), will be prepared in ac
cordance with instructions on the back of the
form (fig. 21).

f. Use other forms and records as authorized.

Section II. DESCRIPTION AND DATA

3. Purpose and Use
a. Radio Set SCR-244-D (fig. 1) is a general

purpose radio communications receiving set. It is
intended for fixed field station use. Radio Re
ceivers R-483jFRR and R-483AjFRR, either of
which is included with Radio Set SCR-244-D,
and Radio Receivers R-320AjFRC, R-274AjFRR,
R-274CjFRR are designed for fixed station or
mobile use.

b. Each receiver provides continuous tuning for
the selective reception of radio signals within the
range of .54 to 54 mc (megacycles). Radio Re
ceivers R-274AjFRR andR-274CjFRR have
added provision for thc fixed-frequency, crystal
controlled reception of any signal within this range
(limited to 1.35 to 29.7 mc, in practice)'. A-m

(amplitude-modulated), c-w (continuous-wave),
and F-S (frequency-shift) radio signals may be
received. Voice and cw are made intelligible
through use of an associated headset or loud
speaker. Automatic highspeed Morse code is
made intelligible through the use of a tape ink
recorder and auxiliary equipment (par.4d and j).
Teletypewriter signals are made intelligible
through the use of a teletypewriter and auxiliary
equipment (pal'. 4b and c.).

4. System Application
Each receiver may be used in diversity receiving

systems. Thc rcccivcrs may be in close proximity
to each other and to other station equipment.
Space diversity receiving systems provide for

7
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Figure 2. Radio Set SCR-244-D operating components.
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whether a mark or a space is being transmitted.
Each receiver converts this signal to an i-f (inter
mediate-frequency) which is fed to the dual
diversity converter. The dual-diversity converter
provides neutral d-c (direct-current) output·--that
is, dc on mark and none on space to the tele
typewriter. To intensify the space diversity
feature, the avc (automatic-volume-control) bus
of each receiver is interconnected, so that the
more negative bias developed by the stronger
signal acts to further decrease the weaker signal
and resultant noise. The IF GAIN control of
one receiver is initially set so that the IF OUT
PUT from each receiver is the same. This adjust
ment becomes a monitoring function during
reception and is accentuated by the system fre
quency stability. An external h-f oscillator or the
variable-frequency oscillator from one receiver
might be used to provide conversion oscillator
output for both receivers, but no external provi
sions are made for the interconnection of the
receivers.

Note.-vVith "regard to Radio Receivers R-274A/FRR
and R-483/FRR, make the avc interconnection between
'the receivers from the junction of resistor RGO (fig. (9)
and capacitor C140 (fig. 70) of each; use a shielded cable
lead whose sheath is grounded. Also use a common
ground. Further, use the RF GAIN control so that the
IF OUTPUT of each receiver is initially the same.

c. Alternate to the system described in b above,
the audio output, instead of the i-f output, from

each receiver may be fed to a suitable dual
diversity converter. The avc interconnection
between receivers is maintained. In this instance,
a common external bfo (beat-frequency oscillator)
as well as the external h-f oscillator would provide
for best results.

d. To provide for the space diversity reception
of c-w and mcw transmissions, a system similar
to that outlined in c above, wherein the dual
diversity converter is replaced by a diversity
demodulator (detector), provides for suitable out
put to operate an ink recorder. In use, avc
without bfo provides for mcw reception, and bfo
without avc provides for c-w reception.

e. To provide for the space diversity reception
of voice signals, common avc is used between
receivers, but the audio output of only one re
ceiver is used. To remove the audio from one
receiver, disconnect the jumper on the terminal
board designated DIODE OUTPUT on the rear
apron of this receiver, and connect the negative
terminal to one of the DIODE OUTPUT jumper
terminals of the other recei,ver.

Note.-With regard to cw Radio Receivers ,R-274A/
FRR and R-483/FRR, resistor R64 (fig. 70) is unsoldered
from its junction wit.h resistor R63 (fig. 67) and capacitor
C142 (fig. 70). This simulates removing the DIODE
OUTPUT jumper. The diode output negative terminal
is then the junction of R63 and 0142.

f. To provide for the space diversity reception
of cw to a tone keyer or tape recorder, use the

,....-

1 ITENNAS I •lfJ RADIO

HDYNAMIC
RECEIVER KEYER

R-320A/FRC KY- SO/FRe
LOUDSPEAKER

NO.1
LS -156/FRC

lfJ RADIO
RECEIVER

~
RECEIVER - ,----. MONITOR

R-320A/FRC
MX-986/FRC

NO.2

LfJ RADIO - POWER
RECEIVER

R-320A/FRC
SUPPLY

NO.3
PP-479/FRC

'--

AN

PATCHING PANEL
SB-99/FRC TM851-3

Figul'e 3. Radio Receive,. R-320A/FRC, typical system application, simplified btock diagmm.

275375-53--2 9



method described in e above but remove the avc
interconnection; do not use avc or bfo. To obtain
the output, connect to one of the three intercon
nected jumper terminals of the DIODE OUT
PUT.

87.5 pounds.
66 pounds.
67.5 pounds.

600 ohms, resistive.
8,000 ohms, resistive.

(This circuit will
operate satisfacto
rily with headsets
ranging from 600
to 8,000-ohm im
pedance.)

70 ohms, resistive.
2 watts.

95 percent.

3.5-mc crystal oscil
lator (double con
version) .

I-f filter circuit.
H-f crystal oscillator

(bands 2 through
5) (Crystal Unit
CR-18/U not sup
plied).

320 F. to 1400 F.

455 kc (all models) _
1.805 mc to 11.218333

me (Radio Receivers
R-274A/FRH and R
274C/FRR only).

Lead..in .. - __ - - - - --
Weight:

Radio Receiver R
274A/FRR.

Table-cabinet type __
Rack-mounting type.

Radio Receiver R
320A/FHC.

Radio Receiver R- 96 pounds.
483/FRR or R-483A/
FRR.

Radio Receiver R- 97.5 pounds.
274C/FRR.

I-F OUTPUT-- --- _
Maximum undistorted power

output.
Antennas:

Dipole "-Consists of Wire W-
152, two Insulators
IN-124, Rope
RP-3, and six In
sulators IN-125.

Straight wire (simple) Consists of WIre
W--152.

Wire W-15L

Permissible ambient tempera
ture.

Relative humidity - .. - ..
Output matching load

impedances:
600 OHMS balanced _
PHONES . __

B+ fuse _

Crystals:
3,500 kc (all models) _

Seleetivity:
Crystal, 6 db down 2-kc, .5-kc, and 1.3-

kc bandwidths.
Noncrystal, 6 db down 3-ko, S-ko, and 13-kc

bandwidths.
Fuses:

Line fuse 1.6-ampere or 3-
ampere.

%-ampere.

3,955 kc; then 455
kc.

A-m.
Al-cw.
A2-cw.
A3-Voice.
FI-FSK Keying.

50 to 60 cps.

20 each.

90- to 270-volt ac.
25 to 60 eps.

130 watts.
Mcw, 2 f-LV or better;

cw, .75 f-LV or bet
tel'; a signal-plus
noise to noise power
ratio of 10 to 1 at
a 3-kc bandwidth.

19 each.

Superheterodyne,
sinp.;le and double
conversion.

455 kc.

.54 me to 1.35 mo..
1.35 mc to 3.45 me.
3.45 mc to 7.4 me.
7.4 me to 14.8 me.
14.8 me to 29.7 me.
29.7 me to 54 me.
1.3.'5 me to 29.7 me.

Frequency range:
Band L _
Band 2 _
Band 3 _
Band 4 ..
Band 5_._. _
Band 6 _

Crystal controlled (Radio
Receivers R-274A/
FRR and R-274C/
F R R only) (bands
2 through 5).

Receiver type _

I-f (bands 1, 2, and 3) (single
conversion) .

I-f (bands 4, 5, and 6)
(double conversion). .

Types of signals that can be
received.

Number of tubes:
Radio Receivers R-320A/

FRC, R-483/FRR,
and R-483A/FRR.

Radio Receivers R-274AI
FRR and R-274CI
FRR.

A-c supply requirements:
Source rating _

Radio Receivers R
483/FRH and R
483A/FRR.

Radio Receivers R
274A/FRH, R
274C/FHR, and
R-320A/FPC.

Power consumption _
Sensitivity_. . _

5. Technical Characteristics

10



6. Packaging Data

a. When encased for shipment, Radio Set SOR
244-D and Radio Receivers R-320AjFRO, R
274AjFRR, and R-2740jFRR each includes run
ning spares (par. 15) contained in an inner wooden
box. In Radio Set SOR-244-D, the inner wooden
box also contains the minor components listed in
paragraph 14. Moisture-vaporproof containers
are used to inclose each of the receiver components
and the cartoned items in the inner wooden box.
An exploded view of the typical export packing
used is shown in figure 12 for Radio Set SOR
244-D. The dimensions, volume, and weight of
each case used for each equipment are included in
the following chart.

INum-l Heiaht Width Depth Volume Unit
Equipment berorl .,) weight

caS3S ~:~
(in.) (in.) (eu ft) (lb)

Radio Set SCR-
244-]) __________ 1 18).(, 35 25).(, 9. 33 175

Radio Receiver R-
320A/FRC______ 1 18 34 23 8. 15 155-170

Radio Receiver R-
274A/FRR or
R-274C/FRR
rack mounting___ 1 18 34 23 8. 15 155-220

Radio Receiver R-
274A/FRR table
cabinet_________ 1 18).(, 35 25).(, 9. 33 170-240

No/.e.-Items may be packaged in a manner different
from that shown, depending on the supply channel. Where
a weight range is shown, the difference is due to the extra
excelsior and larger cases used to pack some of the receivers.

b. The following list indicates the contents of each case.
case for exact contents.

See the packaging list attached to each

Case dimensions (iu.) I Contents I r otes
--.--------------------------------------------~----------

lSY, X 35 X 25X- 1-Radio Receiver R-483/FRR or R-
483A/FRRG.

1-Set of running spares consisting of 12
electron tubes, 2 dial lamps, and 12 fuses.

Comprises cabinet receiver with tubes, and
indicator lamps, all packed in a separate
cartoned assembly.

Operating components and running spares
are all cartoned and packed in a separate
wooden box.

1--Headset Cord, Navy Type No. 3W-
4!J534.

2-Insulators IN-124 _
6-Insulators IN-125 .. _
1-150-ft length of Wire W-151 (on reelL __
1-150-ft length of Wire W-152 . _
1-Headset, Navy Type 1\0. 49507 _
2-Technical Manuals TM 11-85L _

18 x 34 x 23_ __ _ __ 1-Radio Receiver R-320AjFRC, R-274Aj (Radio Receiver R-274AjFRR only.)
FRC, or R-274C/FRR.

1-Set of running spares consisting of 2
dial lamps, 12 fuses, and 13 electron
tubes in Radio Receivers R-274AjFRR
and R-27-1CjFRR but only 12 electron
tubes in Radio Receiver R-320AjFRC.

2-Technical manuals T1\111-85L .. _

Table cabinet or rack mountings for all
types. Tubes and indicator lamps are
included, and are all packed in a separate
cartoned assembly.

Running spares are all car toned and packed
in a separate wooden box.

11



7. Table of Components for Radio Set SCR-244-D
. a. The various components comprising Radio Set SCR-244-D are tabulated below and are illustrated
m figure 2.

Component Required No. Height Depth Leugth Volumc t'nit
_______~______ (in.) (in.) (iu.) (eu It) \I'cight (lb)

---------------------,---,- -~------- ------ ---~-~----

Total _

Wire W-152 _
Insulator IN-124, , _
Insulator IN-125 _
Rope RP-3 ~~~~~~~~~~~~~~~~~_
Wire W-151 (011 reel) _

Radio Recei vel' R-483/FRR or R-483A/FRR ~ ~ ~ ~ ~ ~ ~
Headset, Navy type No. 49507 _
Headset, Cord Navy type No. 3W-49534 -
Technical Manual T1\1 11-851 ~~~~~~~~~~~

150 ft 1,800
2______________ }~ % G
G______________ % % 4
150 ft 1,800
150 ft 1,800
L_____________ 12% 17~ 21%
L _
L _____________ ________ ________ G6
2______________ 11 1 8!~

.026 3. 3G

.002 .2

.OOG 1.2

.076 . G9

.067 4. 2
2. 8 102. 5
.04 . G3
.OOG .28
.108 2

3. 1:3l 115. OG

Nolc.··-This list for p;<eneral information only. See
appropr~t't.t.e supply puhlications for information peJ:taining
to reqLIIsl(.I011 of spare part.;';.

.b. The running spares issued with each equip
ment are identified in paragraph 15.

8. General Description
a. Each receiver component comprises a chassis

to which is mounted the light gray front panel of
the receiver. The receiver is either the table
cabinet or rack-mounting type. The receiver cab
inet is dark gray and has a top hinged cover with
a catch-latch bolt. It is cut away at the rear to
pro vide access to the rear apron of the chassis.
For standard 19-inch rack mounting, the receiver
chassis and panel assembly is fitted with a bottom
plate and a rubber-channeled cover. The chassis
and panel assembly differences between the table
cabinet and the rack-mounting version of the
receiver are mechanical in that the two rear corner
nut plate brackets used for the table-cabinet re
ceiver.ar: replaced in the rack-mounting type by
two slightly shorter brackets; also, another much
shorter angle bracket is added to the screw nut
and lockwasher holding lO-,uf (microfarad) ;apac~
itor C151 (fig. 67).

b.. The front panel contains a headphone jack,
a dual scale meter, and the controls and swit,ches
used to operate the receiver. The rear apron con
tains adjustment controls and various means for
interconnection with auxiliary equipment.

c. The receiver provides for coverage of the .54
to 54-mc frequency range through the use of six
bands, each of which utilizes four r-f (radio-fre-

quency) tuner subassemblies housed in a rotan
turret. The rotary turret is indented to anyone ;f
the six frequency bands by the BAND CHANGE
switch. This also provides a band dial indication
in the MEGACYCLES window of the band
chosen and positions a movable pointer to the
proper frequency scale of the main tuning dial.
The main tuning and vernier dials are visible
through the left- and righ t-hand windows, respec
tively, when facing the receiver. The flyv,heel
balanced TUNING control friction driv'~s the
vernier dial geared to the main dial by a precise
antibacldash, gear-train mechanism. The tuning
ratio of the TUNING control to the main dial is
50 to 1 and of the vernier dial to the main dial 6,
to 1. The main dial, apart from its six frequency
band scales, has an outer scale which, in conjunc
tion with the vernier dial, provides vernier readings
for the accurate logging and resetting of any fre
quency tuned in. The TUNING lock provides
positive locking action on the vernier dial even
though the TUNING control remains free to turn.
To log a station tuned in, the verneir dial pointer
reading in tens, units, and decimals of a unit is
added to the main dial outer scale pointer readino'

in hundreds; that is, if the readings are 87.6 and 4~
respectively, the reading to log is 487.6. The
rotation over a frequency band is approximately
600 vernier divisions, with one-half division cali
bration points. Since one-tenth divisions can be
estimated, each frequency band is divided into
approximately 6,000 readable indications resultinO', '"
in extreme accuracy in logging.

12



l. Radio Receiver R-274AjFRR or R-274 j
RR a hIla a fr quenc control unit that pro
id for fixed-fr qu n ~ ry tal-controllen recep-
ion ,vh n th fron panel XTAL -VFO switch

a 0 iated ,vit~ th unit i witchpd from its VFO
po ition to one of th ix XTALS po itions. The
unit ha ix crystal holders, each of which may be
fitted witll a Cry tal nit CR-18jU crystal (par.
16b) . '1'h ix cry tal hold rs ar numb red from
1 hrough 6, orr ponding to the 1 through 6
fran pan I marking a ociat d with the XTAL

it 11. rrh TIlall pIa ti hart along ide thi
wit h on th fran pan 1 is used to pencil in or

inl l' I'd tIl jgnal fr quenc of ach cry tal
d· h hal' num ral id ntify the cry tal

ld l' u d. TIl front panel Ll FREQ control,
I 0 0 iat d with th unit, i u ed to compen ate

f r th fr qu n v tal ran e of each cry tal upplied,
Il-n it i el cted for u .

9. Description of Radio Receiver R-483/FRR

Radio Receiver R-483/FRR (fig. 4 and 5) i 0

the table-cabinet type (par. 8a). Th I' c iv
elf-contained power upply is de ign d to operat

from a 25- to 60-cp , 90- to 270-volt a-c power
source. The description provided in paragraph
8b and c i applicable to the ree iv r.

10. Description of Radio Receiver
R-274A/FRR

Radio R ei er R-274 jFRR (fi .
erial o. 1 through 0 i th abl-

(par. a) ; h 0 th l' r i r
mounting t p (par. a). Th r
ontained power uppl i d ign d op

from a 50- to 60-cp , 90- to 270- It a- p we
ourc. Th de cription pro id d in a a raph

i full appli abl to th re iv I.

T 1-

FiguTe 4. Radio ReceiveT R-483/FRR fTont vie1t,t.

13
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Figure 5. Radio Receiver R-483jFRR, rear view.
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Figure 6. Radio Receiver R-1!74AIFRR, jront view oj rack-mounting model.
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Figure 7. Radio Receiver R-274AjF R R, chas·sis and panel assembly rear view.



Figure 8. Radio Receiver R_3130A /FRC, front view.

17



Figure 9. Radio Receiver R-320A/FRC) rear view.

50~ 0 60-cp , 90- 0 270- 01. a- pow r our .
Th de cription provided (par. ) i full appli
cable to the receiver.

b. Figure 6, howing h fron
Receiver R-274A/FRR i quaIl appli abl 0

Radio Receiver R-274 jFRR. Figur 7 and 10
show the visible diff ren e be ween th two re
ceivers. J. ote tha Radio Re iv r R-274 j 1 RR
utilize th top-ha t pe of tub lamp; mall
hield co er \\Tit h 3' i ha a DIODE 0 1

PU'r-AV terminal board E3 a do Radio R 
ceiver R-320AjFR (fig. 9)' al 0 both fu e , F1
and F2 are contained on the I' ar apron, and
pare fuse for eacll i located under th cov l'

de ignatedPARE FU E. '1lhe1'e a how l'

no RELAY and PHO 0 e1'minal pI' i ion in
Receiver R-274 jFRR.

c. Radio Receiver R-274 /FRR erial
1 through 48, ha no hield cover for ~witeh

1 0, F E F1 i rated a 3 amp I' a dina
on the mall plate at Fl on the rear apron.

a. RadIo Receiver R-274CjFRR I the rack
mounting t p (par. a). The receiver self-con
tained po\ver upply i de igned to operate from a

11. Description of Radio Receiver
R-320A/FRC

a. Radio R iv rR-320AjFR (fig. 8 and 9)
h ra I-mounting p (par. 8a). Th re-

eel I' elf-contain d power uppl i de igned to
op ra from a 50- 0 60-cp 90- to 270-volt a-c
po I' ourc .. Th outline provided (par. 8b and
c) i applicabl to the rec iver.

b. Th I' ei e ha an IF I control on it
front panel and DIODE 0 TPUT and AV
t rminal on it I' ar apron. Otherwi e, apart
from it power ran former frequenc rating, it
eha i and pan 1 a embly is imilar to that of
Radio R cei er R-483/FRR (par. 9)

12 Description of Radio Receiver
R-274C/FRR

8



Figur 10. Radio Receiver R-274C/FRR, chassi and panel as mbly, rear view.

13 Description of adlo Recel e
R-483A/FRR

a. Radio Rec iver R-483AjFRR i th table-
abin p (pa. a). Th r c iv r elf-con ain d

po uppl. i d ign d 0 op rat from a 25- to
60- P 90- 0 270- 01 a-c pow r source. Th
ou lin provid d in. paragraph band c is appli-

bl h rei r.
b. Figur 4 howing h fron iew of Radio

R i r R-483/FRR i quaIl applicabl to
adi c i r R-483AjFRR. Radio Receiver
-4 j R u iliz h top-ha ype of ube

lamp (fig. 10) and it r ar apron i identical with
ha ou lin d for Radio Rec iver R-274CjFR

(par. 2b and c).

4 Description of Minor Components of adlo
Se SCR-244-D

(fig. 2).
Th minorcompon nt of Radio et CR-244-D

can bud with Radio Rec iver R-320AjFRC,

R-274A/FRR and R-274 /FRR. ord
a typ 0.3W-49534 pro id for onn In'

th h adse, a type o. 49507 0 h quip
mente Wir W-151 i h ant nn lead-in wir .
Rop RP-3 i u d 0 uppor h doubI an nn
(par. 23) compri ing Wir W-152 and In ula or
IN-124 and I -125.

15. Running Spares
group of running par upplied with ach

radio qu'pm n. par ar provid d for all
normall e pendabl i em u h a ub pilo '
lamp , and fuses.

a. Following i a list of running pare for Radio
e CR-244-D:

3 tube 6B 6.
2 tubes 6C4.
1 tub 6BE6.
2 ub 6AL5.
1 tube 12A 7.
1 tube 6V6GT.
1 tube 5R4G .

9



1 tube OA2.
6 fuses, 3-ampere, type AGC-3 (Buss).
6 fuses, %-ampere, type AGO-% (Buss) (for

Radio Receiver R-483AjFRR only).
6 fuses, %-ampere, type GJV-% (Buss) (for

Radio Receiver R-483/FRR only).
2 lamps, dial, type 47 (Graybar).

b. Following is a list of running spares for Radio
Receivers R-274A/FRR, R-274C/FRR or R
320A/FRC;

3 tubes 6BA6.
2 tubes 601.
1 tube 6AC7 (for Radio Receiver R-274Aj

FRR or R-274C/FRR only).
1 tube 6BE6.
2 tubes 6AL5.
1 tube 12AU7.
1 tube 6V6GT.
1 tube 5R4GY.
1 tube OA2.
6 fuses, 1.6-ampere, type MDL 1. 6-ampere

125 V FUSETRON (Buss) (for Radio
Receiver R-274C/FRR, after serial No.
487 only).

6 fuses, 3-ampere, type AGC-3 (Buss) (for all
of these radio receivers except the R
274C/FRR, serial Nos. 487 and above).

6 fuses, %-ampere, type AGC-% (Buss) Gfor
Radio Receiver R-274C/FRR only).

6 fuses, %-ampere, type GJV-% (Buss) (for
Radio Receivers R-274A/FRR and R
320A/FRC only).

2 lamps, dial, type.47 (Graybar).

16, Additional Equipment Required
The following items are not supplied as part of

the equipment but are required for its installation
and operation.

a. Equipment Required jor Radio Set SCR
244-D.

(1) Power source, 250 watts minimum, 25 to
60 cps, at any voltage within the range
of 90 to 270 volts, to provide input power
to Radio Receiver R-483/FRR or R
483A/FRR of the equipment.

(2) Two natural or supplied pole structures
for mounting between the fabricated
doublet antenna (par. 23).

(3) An external ground for grounding the
chassis of the r.eceiver.

b. Equipment Req'uired jor Radio Receivers R
274A/FRR, R-274C/FRR, and R-320AIFRC.

(1) Power source as described in subpara
graph a above, but for 50 to 60 cps.

(2) An external ground (a above).
(3) Doublet antenna system (par. 23), or

equivalent.
(4) Crystal Unit CR-I8jU crystals (for Radio

Receiver R-274A/FRR or R-274C/FRR
only).

17. Differences in Radio Receivers R-483/FRR,
R-274A/FRR, and R-320A/FRC

a. The external appearance of Radio Receivers
R-483/FRR, R-274AjFRR, and R-320A/FRC is
described in paragraphs 9, 10, and 11 respectively.
Some of the receiver units incorporate design
changes to improve operational features. They
are listed in the table below as applicable to each
receiver designation. No distinguishing model
designation is applicable to Radio Receiver R
274A/FRR incorporating the design changes.

Item Radio Receiver R-274A/FRR, serial Nos. 1 through 909, Radio Receiver R-274A/FRR, serial Nos. 910 and above,
and Radio Receiver R-320A/FRC and Radio Receiver R-483/FRR

Fuse F2 __________________ F2 is rated lit XI ampere__________________ F2 is rated at %ampere.

Radio Receiver R-274AjFRR, serial Nos. Radio Receiver R-274AjFRR serial Nos. 191
1 through 190. and above, and Radio Receiver R-320Aj

FRC and R-483/FRR.

IF OUTPUT cathode fol- .002-/"f capacitor C147 is connected from 5,100-/"/"f cllpacitor C147 is connected to r-f
lower circuit. the pin 8 cathode of V16B directly to J2. coil L53, whose tap connects to J2.

Radio Receiver R-274A/FRR serial Nos. Radio Receiver R-274AjFRR, serial Nos.
1 through 1867; and Radio Receivers

I
1868 and above.

R320A/FRC and R-483/FRR.

Resistor R79. ____ .. _______ R 79 is 1K __________________ •. ____ ... __ . R79 is 680 ohms; but for serial Nos. 1523,
1626, 1627, 1628, 1629, 1630, 1632, 1633,
1634, 1635, 1636, 1637, 1638, 'and 1639,
R 7f1 consists of two 1K resistors, in parallel.
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b. The various models of Radio Receiver
R-274AjFRR, incorporating these design changes,
are interchangeable. As can be seen from thp
table, the units of Radio Receivers R-320AjFRC
and R-483jFRR are of one or the other design
with regard to the differences in design listed.

c. The X-ampere fuse (F2) in earlier models
should be replaced by a %-ampere fuse at the
earliest opportunity. Department of the Army
MWO SrG 76 gives detailed instructions on the
requirements of this change.

18. Differences between Radio Receivers
R-274AjFRR and R-274CjFRR

a. The external appearance of Radio Receivers
R-274AjFRR and R-274CjFRR is described in
paragraphs 10 and 12 respectively. Radio Re
ceiver R-274CjFRR, however, incorporates design
changes to improve operational features. The
design differences between the later units of Radio
Receiver R-274AjFRR and the units of Radio
Receiver R-274CjFRR, serial Nos. 1 through 486,
are listed in the table below.

Bypass capacitor C162 C162 is not used _

Resistor R65 fl.65 (fig. 67) in the plate circuit of detector
V14A is 47K.

Resistor Rll3 R1l3isnotused _

Item

Fuse F2 _

Spare fuse complement _

RELAY J4 coni1ectoL _
Tubes V3, V17, and V19

retainers.
Terminal board E3 _

Coupling capacitor C45 _

455-kc i-f gate stage V7 _

Resistor R102 and potenti
ometer R69.

Bypass capacitor C163 _

Avc time constant resistor
capacitor combinations.

Coupling capacitor CH5 _

Radio Receiver R-274A/FRR

F2 (fig. 67) is the pigtail type and is located
at T8 (fig. 70) in the receiver chassis.

A spare F1 fuse, contained in SPARE FUSE
holder (fig. 7), is provided.

J4 (fig. 7) is included _
Utilizes tube clamps of the snap-spring type

(fig. 7).
E3 is not provided _

C45 (fig. 86) is used to couple signal to pin 7
grid of V5, the first mixer.

V7 cathode pin 7 grounded and -lO-volt
doc bias fed to stage through resi tor R32
(fig. 67) and the decoupling circuit of re
sistor R34 and capacitor CIOO (fig. 69)
combination.

RI02 (fig. 69) used in series with METER
ADJ RF control R69 in the plate circuit
of the V14A detector to provide for some
indication on meter Ml when R69 is set to
its shorted position. R69 is 1K.

C163 is not used _

Resistor R60 (fig. 69) and capacitor C140
(fig. 70) in the plate circuit of V14B pro
vide avc time constant. R60 is 1 meg
and C140 is 1,000 JJ.JJ.f.

C145 (fig. 70) is a 7-JJ.JJ.f coupling capacitor
to provide signal input from the plate of
the Vll to the grid of the V16A cathode
fo11olyer.

Radio Receiver R-274C/FRR, serial Nos. 1 through 486
-----------------

F2 is the cartridge type and is contained in
a holder on the rear apron (fig. 10).

Spare fuses Fl and F2, under SPARE
FUSES cover (fig. 10), are provided.

J4 is not provided.
Utilizes retainers of the top-hat type (fig. 10).

--'

E3 (fig. 10) is the DIODE OUTPUT-AVC
terminal board.

C45 is not u 'ed; a direct connection is pro
vided.

R34 and CIOO are omitted and the low-volt
age end of R32 is grounded; also cathode
resistor R Ll2 (fig. 68) provides self-bia
for V7.

R102 is omitted; R69 is 3,300 ohms.

C163 (fig. 68) i included to provide for fur
ther isolating signal from B+ supply volt
age line to VI and V2.

C162 (fig. 68) i. included to provide for iso
lating signal at cathode of V14B avc recti
fier from + l50-volt d-c supply.

R65 changed to 22K to decrease a-f input to
V16B first a-f amplifier.

R1l3 (fig. 68) is included in the grid circuit
of Vll to provide desired grid bias to stage;
it acts as a voltage divider with R56 and
R57 across the -lO-volt d-c supply.

R60 is 1 meg, C140 is 430 JJ.iLf; also RIll
(fig. 68) and C164 (fig. 68) are added as a
separate avc filt.er section. R60, C140,
Rlll, and C164 together provide for more
effective avc filter action. Rll1 is lOOK
Bnd C164 is 430 JJ.JJ.f.

C145 is a l5-JJ.JJ.f coupling capacitor to pro
vide signal input from the grid circuit of
i-f driver V11 to the grid of cathode
follower V1GA.
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Item

Coupling capacitor C138 _

Coupling capacitor C139 _

Resistors R103 through
RllO.

Capacitors C37, C57, and
C91, band 5.

Capacitor C95, band 6 _
Terminal boards E4 and E6_

Radio Receiver R-274A/FRR

C138 (fig. 69) is a 7-J1.J1.f coupling capacitor to
provide signa.! input from the plate of Vll
to the plate of VI4B.

C139 (fig. 70) is a 15-J1.J1.f coupling capacitor
to provide signal input from the plate of
Vll to the plate of VI4A.

R103 through RllO are each 510 ohms _

C37 and C57 are each 85 J1.J1.f and C91 is 92
J1.J1.f.

C95 is 42 J1.J1.L- _
E4 and E6 are not required _

Radio Receiver R-2740/FRR, serial Nos. 1 through 486

C138 is 51 J1.J1.f.

C139 is 51 J1.J1.f.

RI03 through RllO are each 27K.

C37, C57, and C91 are each 100 J1.J1.f.

C95 is 51 jJ.J1.f.

E4 and E6 (fig. 68) are provided to terminate
R64 and C145, respectively.

b. Radio Receivers R-274AjFRR and R-274Cj
FRR are interchangeable. Since Radio Receiver
R-274CjFRR h~s the DIODE OUTPUT-AVC
terminal board E3, however, it is better suited for
space diversity use.

19. Differences in Radio Receiver
R-274CjFRR

a. The external appearance of Radio Receiver
R-274CjFRR is described in paragraph 12. Some
of the later units, however, incorporate design
changes to improve operation features. No dis
tinguishing model designation is applicable to the
units incorporating the design changes.

Item Radio Receiver R-2740/FRR Radio Receiver R-2740/FRR
1------------------

Bypass capacitor C167_ C167 is not used _

Switch S3 and shield___ S3 is a two-contact switch and has no shield
cover.

Fl is rated at 3 amperes Fl is rated at 1.6 amperes and is of the slow-blow
type.

FUSE Fl (fig. 10) in
T8, power trans
former primary.

Bypass capacitor C169_

T8 primary, line filter
capacitors.

Resistors R72 and R73_

Resistors R3 and R14_~

Bypass capacitor C165_

C166 and R1l4, de
coupling circuit.

SERIAL NOS. 1 THROUGH 486

C169 is not used _

The line filter capacitors are C152A and
C152B, each a .05-J1.f paper capacitor.

R72 (fig. 67) and R73 (fig. 69) act as
bleeders for the B+ rectifier. R72 is
20K, 7~ watt, and R73 is 56K, 1 watt.

R3 and R14 (fig. 86), the screen grid, voltage
dropping resistors for VI and V2, are 33K.

C165 is not used, but C23 (fig. 86) and C163
(fig. 68) bypass the screen grid and plate
supply for VI and V2.

C166 and R1l4 are not used _

SERIAL NOS. 487 THROUGH NO. 1569

C169 is included at E3, between AVC- (minus)
and ground (fig. 68). (;169 is .01 ,uf.

The line filter capacitors are C152 and C168,
each a .01-J1.f mica capacitor.

The junction of R72 and R73 (fig. 68) provides
screen grid supply voltage to VI and V2. R72
is 7,500 ohms and R73 is 10K, each rated at 20
watts.

C167 (fig. 68) is included at E13 to provide for
isolating signal from the + 150-v d-c supply
line of V3, V4, and V5. C167 is .022 J1.f.

R3 and R14 are each 3,300 ohms.

C165 (fig. 68) and C163 (fig. 68) bypass the plate
supply for VI and V2, while C23 (fig. 86) only
bypasses the screen grid supply for VI and V2

C166 and R1l4 (fig. 86) comprise a decoupling
circuit in screen grid supply to V2. C166 is
.01 J1.f and R1l4 is lIC.

S3 has a grounding contact for capacitor C60
(fig. 101) when S3 is in its open position; also,
it has a shield cover (fig, 10).
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Item

Screen grid supply for
V9 and VI0.

Screen grid voltage
supply for VI and
V2.

Avc bus, bias voltage__

Radio Receiver R-274CjFRR

SERIAL NOS. 487 THROUGH 1569

Derived from B + rectifier + 228- to + 265
volt supply, through screen dropping
resistor R48 (fig. 67) for V9 and R53 (fig.
67) for VlO.

The junction of R72 and Rn (fig. 68) pro
vides screen grid supply voltage for VI
and V2. R3 and R14 (fig. 86), the screen
grid voltage dropping resistors, are each
3,300 ohms. Capacitor C23 (fig. 86) by
passes the rf across screen voltage supply
to VI and V2; also C165 and C163 (fig.
68) bypass rf across the plate supply for
VI and V2.

The avc bus, bias voltage developed is fully
effective in grid circuits of VI, V2, V9,
and VI0. It is derived from one arm of
the AVC-MAN switch S8 (fig. 69).

Input resistor R32 for V7 is grounded to
chassis. The grid (pin 7) return for V6
connects to the -I-volt bias supply, the
junction of resistors R93 (fig. 67) and R94
(fig. 79).

Radio Receiver R-274CjFRR

SERIAL NOS. 1570 AND ABOVE

Derived from B+ rectifier + 90- to + 150-volt
supply, from junction of resistor R72 and Rn
(fig. 68); R48 and R53 are not used.

Derived from B+ rectifier +228- to +265-volt
supply through S9, and resistors R4 (fig. 86)
and R3 for VI, and through resistors R6,
R1l4, and R14 for V2. R3 and R14 are each
33K. C23 (fig. 86) and C163 (fig. 68) bypass
rf across the screen grid and plate voltage
supply for VI and V2; CI65 is not used.

The avc bus, bias voltage developed is fully
effective in grid circuits of V6, V7, V9, and
VI0. It is applied partially to the grid circuit
of VI and V2.

For V7, input resistor R32 (fig. 67) is isolated
from ground by low-impedance capacitor C165
(fig. 68); also resistor R53 (fig. 68) from the
junction of C165 and R32 connects to the
avc bus, as does the control grid return for V6
from here. To provide part of the avc bias
for VI and V2, resistors R48, RU5, and R1l6
in series act as a voltage divider from the avc
bus at S8 to the -I-volt negative bias at the
junction of resistors R94 and R93 (fig. 68).
The grid return from VI and V2 normally is
connected to the screw terminal at the junction
of R48 and RIl5; for direction finder use, it is
connected to the junction of RIl5 and RIl6.

b. The various models of Radio Receivel'
R-274CjFRR are interchangeable. However,
Radio Receiver R-274C/FRR, serial Nos. 1570 and
above, is more suitable for direction finder use and
provides better signal-to-noise ratios Jor normal
use. A 3-ampere fuse Fl should be replaced by a
1.6-ampere slow-blow fuse at the earliest oppor
tunity.

20. Differences between Radio Receivers
R-483/FRR and R-483A/FRR

a. The external appearance of Radio Receivers
R-483jFRR and R-483A/FRR is described in
paragraphs 9 and 13 respectively; Radio Receiver
R-483AjFRR, however, incorporates design
changes to improve operational features.

b. Radio Receiver R-483/FRR is similar, with
regard to design changes, to the later units of
Radio Receiver R-274A/FRR outlined in the table
in paragraph l7a, but R79 is lK in?tead of 680
ohms. Radio Receiver R-483A/FRR is similar
with regard to design changes to Radio Receiver
R-274CjFRR, serial Nos. 1 through 486. Thus,
the design differences between Radio Receivers
R-483/FRR and R-483A/FRR are as outlined in
the table in paragraph l8a, and R79 is 680 ohms
in Radio Receiver R-483A/FRR. Radio Re
ceivers R-483jFRR and R-483A/FRR are inter
changeable. However, Radio Receiver R-483A/
FRR is better suited to space diversity system use
because of the DIODE OUTPUT and AVC
terminals that it incorporates.
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CHAPTER 2

OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF RADIO SET SCR-244-D

The shelter for the
following minimum

21. Siting
(fig. 11)

a. External Requirements. The lEO-foot an
tenna lead-in Wire W-151 provides for con
siderable leeway with regard to the relative
location of the doublet antenna (par. 23) and
Radio Receiver R-483/FRR or R-483A/FRR
when siting the equipment. The best location
for the doublet antenna is as high as possible so
that it clears hills, cliffs, densely wooded areas,
buildings, bridges] and other obstructions. The
best possible location for Radio Receiver R
483/FRR or R-483A/FRR and any associated
equipment is where the shelter in which it is
housed cannot be seen] depending on the tactical
situation. Also, the shelter should provide for
convenient access by messengers and vehicle,
whether the installation is on a vehicle, or a
vehicle is used merely for transportation. When
choosing the site for the antenna] remember that
depressions, valleys, and other low places are
poor locations for radio reception and trans
mission because the surrounding high terrain
absorbs (r-f) energy. Weak or otherwise un
desirable signals may be expected if the set is
operated under] or close to] steel bridges, under
passes, powerlines] or power units. Choose, if
possible, a, location on a hilltop or an elevation,
Flat ground is desirable. Normally, transmission
over water is better than over land. See that
drainage is adequate to prevent flooding the
interior of the shelter. If the equipment is part
of a communication center but is not installed
within the center, locate it nearby. In locating
the doublet antenna, the plane of the doublet
should be as near as possible normal to the
direction of the desired signal. When a straight
wire antenna of the Beverage type is used, point
it so that its direction is toward the desired
signal. Avoid obstructions 2° to 3° above the
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horizontal plane of the antenna from the desired
signal direction. This is approximately a height
of 200 to 300 feet at a distance of 1 mile from the
antenna.

b. Interior Requirements.
equipment must meet the
requirements:

(1) It must be large enough to house Radio
Receiver R-483/FRR or R-483A/FRR
and the associated equipment used, so
that the receiver, located on a table,
may be operated properly from a seated
position. Additional room should be
provided for at least one messenger, since
any movement external to the shelter may
attract attention to it.

l2) Adequate sheltered light for day and
night operation, depending on the tacti
cal situation, may be provided in the
form of a droplight and extension cord
which may be plugged into the a-c outlet
contained in Radio Receiver R-483/FRR
or R-483A/FRR. The pilot lamps of
Radio Receivers R-483/FRR and R
483A/FRR provide sufficient 'ilhunination
to operate the receivers, if the operator
is thoroughly familiar with the location
of all the operating controls.

22. Uncrating, Unpacking, and Checking
New Equipment

Note.-For used 01' reconditioned equipment, refer to
paragraph 26.

a. General. Equipmen~ is shipped in oversea
packing cases in almost every instance. When
Radio Set SCR-244-D is shipped locally, the
inner wooden box, used for the operating compo
nents and running spares, is omitted. When new
equipment is received, select a location convenient
to the permanent or semipermanent installation
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Figure 11. Siting Radio Set SGR-244-D.
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where the equipment may be unpacked without
exposure to the elements. The instructions given
in b below apply to each of the equipments covered
by this manual.

Caution: Be careful when uncrating, unpack
ing, and handling the equipment; it is easily
damaged. If it becomes damaged or exposed, a
complete overhaul might be required or the equip
ment might be rendered useless.

b. Step-by-Step Instructions jor Uncrating and
Unpacking Export Shipments (fig. 12).

(1) Place the packing case near the operating
position.

(2) Cut and fold back the metal straps.
(3) Remove the nails with a nailpuller to

remove the top of the packing case.
(4) Remove excelsior, if any, from around

the cartoned receiver, the cartoned oper
ating components, and the running
spares.

(5) Remove the cal'toned receiver and the
wooden box containing the cartoned
running spares and accessories.

(6) Remove waterproof tape from the water
proof overwrap around the cartoned
receiver, and then remove the paper.

(7) Open the carton and remove the inner
carton containing the receiver.

(8) Remove the heat-sealed, rp.oisture-vapor
proof bag from around the inner carton.

(9) Open the inner carton and remove the
silica gel desiccant (nine bags, each in
dividually wrapped in tissue paper).

(10) Remove the wooden frame from the
inner carton (used with rack-mounting
models); also remove the corrugated in
teriors comprising two side pieces, one
front (if any), one back, and one top.

(11) Remove the receiver and place it as
near as possible to its final location,
possibly on the workbench.

(12) Remove the cal'toned running spares
and minor components (pal'. 14) if any,
from the wooden box.

(13) Remove the waterproof wrapper from
the carton.

(14) Open the carton and remove the indi
vidual setup box used to house each
runnmg spare.

(15) Remove the individual moistureproof
bag from each running spare; also remove
the silica gel packed wi th the headset and
cords, if any.
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(16) Inspect the equipment for possible
damage incurred during shipment.

No/e.-Save the original packing cases and
containers. They can be used again when the
equipment is repacked for storage or shipment.
The silica gel cannot be re-used. It must be
replaced when the equipment is repacked.

23. Installation of Antenna Components of
Radio Set SCR-244-D

All operating components necessary to install a
complete antenna are provided with each equip
ment (par. 7). Refer to figure 15 w'hich shows the
components interconnected to form a doublet
antenna system.

a. Determine the signal frequency to be received
b. Deteqnine the doublet antenna length for

the signal frequency from the following relation
ship:

468
Leno"tb (feet)= .

o Frequency (mc)

(1) For signal frequency reception at either
of two frequencies, provide the added
doublet antenna length for the lower
frequency, through use of Insulators
IN-125 which then can be jumpered
with Wire W-152 for operation at the
lower frequency. Follow a similar pro
cedure for the nextIower signal frequency
and so on.

(2) For the reception of signal frequencies for
which the doublet antenna length cal
culated exceeds the 150-foot length of
available Wire W-152, use all of it;
remember that lead-in Wire W-151 pro
vides most of the signal pickup at the
lower frequencies involved.

(3) For the reception of signal" frequencies
within a band whose end frequencies are
related in the ratio of 1 to 2, say from
10 to 20 mc, the distance between the
inner ends of each arm of the doublet
antenna should be 1.3 percent of the
d'tmblet antenna length. Use two Insu
lators IN-124, interconnected with a
section of Rope RP-3 cut to provide the
spacing. The height of the 11 formed
by connecting the conductors of lead-in
Wire W-151 to the doublet antemla is
not critical. This doublet antenna acts
as a double L for the reception of much
lower frequencies (for example, 3.5 mc).
Use the midband frequency (15 mc) to
make the calculation.



CORRUGATED FILLER

INNER CARTON

SILICA GEL
( DESICCANT)

TISSUE PAPER WRAPPED

HEAT SEALED MOISTURE

VAPORPROOF BARRIER

3-IN. WATERPROOF TAPE---_

WOODEN PACKfNG CASE

SEALED WATERPROOF OVERLAP

~==:::~~"'--

3-1N. WATERPROOF TAPE

RUNNING SPARES AND

MINOR COMPONENTS

TM85Hl

Figw'e 12. Packing and packaging Radio Set SCR-244-D and mnning spm'es.

27



c. Place the coiled 150-foot; length of Wire W
152 at the location previously chosen and uncoil
it. Then cut it; with a pair of cutters to the dou
blet antenna length calculat;ed; aliowa t;otal of 16
inches extra for assembly. Then double it, cut
it in balf and place end to end.

d. Connect strain Insulat;or IN-125 to t;he
outer ends of each length of antenna wire by
utilizing one of t;he holes in each insulator; wind
the free end of the wire through the hole, to the
extent of t;he 4 inches allowed, and then t;wist it
on itself.

Nole.-If the doublet antenna is to have added length
for a lower signal frequency, connect half the added length,
in a like manner to each of the other holes in Insulators
IN-125, and then connect another Insulator IN-125 to the
free end of each added length of Wire W-152. Twist
jumper wire W-152 to doublet antenna Wire W-152 on
either side of Insulators IN-125 and solder it.

e. Cut Rope RP-3 into two parts and connect
each to one of the free holes in one Insulator IN
125.

No/e.-Cut Rope RP-3 so that the doublet antenna,
when mounted, centers the available open space between
the structures to be used to mount it.

.f. Connect the two conductors of lead-in Wire
W-151, cleared of all insulation, one to each
outermost hole in Insulator IN-124.

g. Connect the free end of each section of dou
blet antenna Wire W-152, cleared of its enamel
insulation, one to each innermost hole in Insulator
I L124, so that each can be spliced (and soldered)
to the conductor of lead-in Wire W-151 adjacent
to it.

h. Uncoil lead-in Wire W-151 fully and, in tmn,
with Rope RP-3, mount the doublet antenna; use
the available structmes (par. 16) for mounting it.

(1) For signal frequency reception above 30
mc, mount the doublet antenna as high
above ground as possible (several wave
le~lgths). For signal frequency reception
(3 to 30 mc), mount the doublet antenna
under one-fourth wavelength above
ground for short distance reception (up
to 200 miles); for long distance reception,
heights approaching one-half wavelength
are advantageous, especially at the higher
end (20 to 30 mc) of the h-f band.
For the reception of the lower signal
frequencies, mount the single wire or
the double L antenna used as high as
possible, consistent with the tactical
requirements.
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(2) Keep the length of lead-in Wire W-151 as
short as possible to be consistent with the
doublet antenna heights recommended
and the tactical requirements.

i. Connect the receiver antenna inpu t plug P2
(Radio Frequency Plug UG-102/U) to the receiver
end of lead-in Wire W-151. To do this, remove
the insulation (1;~ inches) from each conductor,
fit one conductor into each terminal} of plug P2,
solder at the terminal ends, and snip off the excess
conductor protruding at each terminal.

24. Installation of Radio Receivers
(All Types)

a. To provide for a-c power, determine that the
available a-c power somce voltage and frequency
are suited to the radio receiver (par. 5). Connect
the a-c power input cable to the tap terminal of T8
whose voltage rat;ing is closest in agreement to the
available voltage of the power somce. The tap
voltage ratings of T8 are as follows:

Tap No. Yoltage rating

2______________________ 95
3______________________ 105
4______________________ 117
5______________________ 130
6______________________ 190
7 L_ 210
8______________________ 234
9______________________ 260

b. Open the top hinged cover of the table cabinet;
or remove the rack-mounting top cover, as appli- .
cable, and see that all t;ubes are seat;ed firmly in
their proper sockets (figs. 13 and 14).

c. Provide the receiver with an external ground
(par. 16).

d. Close the table-cabinet cover or replace the
rack-mounting top cover, as applicable.

e. Place the receiver in' the proper operating
position.

25. Connections for Radio Set SCR-244-D
The connections between the various operating

components of a radio set employing anyone of
these receivers are shown in figure 15.

Nole.-vVhen the equipment is installed in a vehicle, the
connections below a~'e generally applicable.

a. Connect the Headset Cord, Navy type No.
3W-49534, by its Plug PL-55 to the PHONES
jack on the front panel of either Radio Receiver
R-483/FRR or R-483A/FRR.
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Figure 15. Radio Set SCR-244-D, cording diagmm.

b. Connect the Headset, Navy type No. 49507
by its Plug PL-54 to Jack JK-26 at the other end
of Headset Cord, Navy Type No. 3W-49534.

Caution: Connect a 600-ohm, 5-watt resistor
across the AUDIO OUTPUT terminals when
these connections are not used.

c. Connect the doublet antenna system (par. 23)
to Radio Receiver R-483/FRR or R-483A/FRR
by connecting the receiver antenna system input
plug P2 (par. 23) to the receiver antenna adapter
connector Plug P3 (Type Radio Frequency Adap
ter UG--;-104/U) and in turn connected to ANT
input receptacle' Jl (Radio Frequency Receptacle
UG-I03/U).

d. Turn the RF GAIN control fully counter
clockwise to its OFF position and insert plug PI
into the a-c power source.

26. Service upon Receipt of Used or
Reconditioned Equipment

a. Follow the instructions for uncl'ating, un
packing, and checking the equipment (par. 22).

b. Check the used or reconditioned equipment
for tags or other indications pertaining to changes
in the wiring of the equipment. If any changes
in wiring have been made, note the change in this
manual, preferably on the applicable schematic
diagram.

c. Check the operating controls for their proper
functioning. If lubrication is indicated, refer to
the lubrication instructions in paragraphs 43
through 45.

d. Perform the installation and connection pro
cedures given in paragraphs 23, 24, and 25, as
applicable.
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Section II. CONTROLS AND INSTRUMENTS
27. General

Haphazard operation or improper setting of the
controls can cause damage to electronic equipment.
For this reason, it is important to know the func
tion of every control.

28. Radio Receiver (All Types) Controls
(figs. 16, 17, and 18)

The following table lists the controls of the
radio receiver, all types:

Control

RF GAIN control
(R93).

$END-REC switch
(89).

MOD-CW switch (87)_

AVC- MAN switches
(88).

I.., I MIT E R-O F F
switch (86).
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Function

In OFF position, disconnects re
ceiver from a-c power source.
In ON position increases the
r·f and i-f gain of the receiver
when advanced in a clockwise
direction.

In SEND position, disables the
receiver but leaves a-c power
on for instant reception in
REC position.

In MOD position, provides for
voice or mcw reception and, in
CW position, for c-w reception.
In CW position, switches on
the bfo and switches in an
additional capacitor to the avc
circuitry so that avc may be
effective for the reception of
high-speed c-w signals.

In AVC position, provides for
delayed avc of the r-f and i-f
stages of the receiver for a
chosen setting of the RF
GAIN control (R93). Also,
the meter (MI) is switched in
to provide for a db-level indica
tion of the r-f signal strength
in relation to I microvolt. In
MAN position provides for the
manual control of the receiver
r-f and i-f gain as determined
by the setting of the RF GAIN
control. In Radio Receiver
R-320A/FRC, the i-f gain is
further determined by the set
ting of the IF GAIN control
(R211).

In LIMITER position, switches
in a capacitor to the noise
limiter rectifier circuitry to
provide for eliminating noise,
if any, from the audio output of
the receiver. In OFF position
the noise limiter is inoperative.

Control

AUDIO GAIN control
(R84).

IF GAIN control
(R211) (In Radio
Receiver R-320A/
FRC only).

MET E R RF-AF
spring-return switch
(811).

BAND CHANGE
switch (SIA, 8IB,
SlC,8ID).

TUNING control (CIA
through H).

SELECTIVITY
switch (S5A, S5B,
S5C).

Function

J

A potentiometer which increases
the input to the audio ampli
fier of the receiver, when ad
vanced in a clockwise direction.

Used to vary the i-f gain of the
recei vel' to any level below
that determined by the setting
of the RF GAIN control
(R93).

In normal RF position, meter Ml
provides a db-level indication
of the r-f signal strength in re
lation to I microvolt, when the
AVC-MAN switch 88 is at
AVC. In the held-depressed
AF position, meter MI pro
vides a db-level indication of
the audio output of the re
ceivel' in relation to the stand
ard reference level output of 6
milliwatts across 600 ohms.

A ·turret system comprising a 6
position, 4-section base and
pin rotor and spring stator
assembly; each position pro
vides for indenting one of the 6
frequency bands of the re
c.eiver. The range of the fre
quency band indented is that
indicated on the dial visible
through the MEGACYCLES
window.

Controls the setting of a variable
air, 8-section, 4-gang tuning
capacitor used to resonate the
desired signal frequency. A
TUNING LOCK is provided
which clamps the vernier dial
of the tuning gear-train mecha
nism, and there prevents the
main dial and tuning capacitor
from shifting after setting,
even though the TUNING
control knob remains free to
turn.

The 6-position, 3-wafer switch
which provides a choice as to
.2-kc, .5-kc, 1.3-kc XT AI.., and
3-kc, 8-kc, and l3-kc NON
XT AI.., positions of receiver se
lectivity; the receiver attenua
tion is 6-db down at these band
widths from that at the mid
band values.



Control

XTAL PHASING
control (CllI).

BEAT OSC. control
(L45).

VFO-XTALS 1, 2, 3,
4, 5, 6, switch (S2
and S3) (In Radio
Receivers R-274A(
FRR and R-274C(
FRR only).

LlFREQ HIGH-LOW
control (C65) (In
Radio Receivers R
274A(FRR and R
274CfFRR only).

PHONES jack (J3) _
PI-IONO inlet (E1) (In

Radio Receivers R
483fFRR, R-274A(
FRR, and R-320A(
FRC only).

DIODE OUTPUT
AVC terminal board
E3 (In Radio Re
ceivers R-274C(
FRR, R-320A(FRC,
and R-483A(FRR
only) .

;?'5375-53--3

Function

The two-section stator, single
section, rotor variable-air ca
pacitor which is rotated in
either direction to highly at
tenuate heterodyne interfer
ence closely adjacent to the
desired signal. This control is
effective only in the XTAL
positions of the SELECTIV
ITYswitch (S5A, S5D, S5G).

The adjustable tuning core of one
of the inductance coils which
determines the frequency of
operation of the bfo. Turning
the control knob in either di
rection provides for tone out
put up to 3 kc when the mode
of operation is cwo

In VFO position, switches the re
ceiver for continuously variable
frequency operation. In any
one of the 6 switch positions
the receiver is switched for
fix~d-frequency crystal-con
trolled operation at the signal
frequency for which the crys
tal chosen by the switch po
sition is intended to be used.

Used in fixed-frequency, crystal
controlled operation to accu
rately tune in the signal, the
control providing for a plus
and minus .005-percent adjust
ment in the crystal frequency
of the crystal chosen by the
XTALS switch.

Used to plug-connect a headset.
Two-screw terminal board (figs.

5, 7, and 9) to provide for
phonograph pickup input to
the receiver.

DIODE OUTPUT terminals pro
vide for use of the receiver d-c
output to operate recording
equipment, and for diversity
connections. AVC terminals
make available avc voltages for
external use.

Control

RELAY receptacle
(J4) (In Radio Re
ceivers R-483(FRR,
R-274A(FRR, and
R-320A/FRC only).

AC outlet (J5) _

BFO INJ adjustment
control (R74).

METER ADJ RF ad
justment con t l' 0 I]
(R69).

METER ADJ AF ad
justment control (R
101).

IF OUTPUT coaxial
cable connector (J2)

AUDIO OUTPUT-600
ohms terminal board
E2.

ANT input connector
(31).

Avc grid return con
nections (at E13)
(in Radio Receiver
R-274C(FRR, serial
No. 1570 and above
only).

Fnnction

Female connector for plug con
necting an external relay to the
receiver. The relay, in parallel
with SEND-REC switch S9 in
its SEND position, provides
for hand microphone press-to
talk switching from REC to
SEND.

Female connector for plug con
necting auxiliary equipment
suited to operate at the avail
able line voltage and fre
quency used. It is rated at 3
ampere, 250-volt ac.

Used to adjust the bfo buffer
amplifier output to the detector
and avc rectifier for c-w recep
tion. This control is factory
adjusted for maximum. output.

This control is set at the factory
to calibrate the M1 meter r-f
scale.

This control is set at the factory
to calibrate the Ml meter a-f
scale.

This connector is used to provide
the receiver i-f output to a 70
ohm coaxial cable and matching
associated equipment load.

Provides meaDS of connE'cting
600-ohm resistive im.pedance
load' to recei ver.

This connector is used to connect
the receiver antenna system,
through the P2 and P3 con
nectors, to the receiver.

The normal grid return avc rear
screw terminal connection (fig.
68) is used for the normal oper
ation of the receiver; the front
screw terminal connection is
used for the direction finder use
of the receiver.
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Section III. OPERATION UNDER USUAL CONDITIONS

29. Starting Procedure
a. Selection oj Crystals.

(1) In Radio Receivers R-274A/FRR and
R-274CjFRR, provision is made for the
crystal-controlled reception up to six
frequencies. When the proper crystal
frequencies are determined ((2) below),
insert the crystals (type Crystal Unit
CR-18/U) to be used, each in crystal
holder X21 (fig. 63 or 64) assigned to it.
Mark the signal frequency for which each
crystal is intended opposite the numeral

. on the plastic chart that corresponds to

the numeral of tp.e crystal holder assigned
each crystal.

(2) The chart below lists the signal frequency
ranges. The intermediate frequency is
added to the signal frequency to deter
mine the crystal frequency. Each crys
tal used in the h-f oscillator has a fre
quency tolerance of ± .005 percent.
Since a signal frequency of 7.4 me may
be received on the 3.45- to 7AO-mc band
and also on the 7.40- to 14.8-mc bl:Llld, it
is necessary to identify the receiver fre
quency band for which a 7.40-mc (signal
frequency) crystal is intended .

Signal frequency (mc)

.
1.35 through 7.40 (bands 2 and 3) _
7.40 through 29.7 (bands 4 and 5) _

Intermediate
frequency (mc)

O. 455
3. 955

Crystal frequency (mc)

1.805 through 7.855.
3.785 through 11.218333.*

*The third harmonic mode of operation of crystals is used; hencc, the result obtained is divided by three.
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h. Preliminary. Set the front panel controls as
shown in the following table.

c. Starting. Turn"RF GAIN control clockwise.
A click will be heard and the pilot lamps will light.
After about 1 minute, rotate the RF GAIN control
fully clockwise; noise or signals should bf\ heard in
the headset. If noise or signals are not heard,
refer to the equipment performance checklist (par.
52); otherwise, rotate the AUDIO GAIN control
counterclockwise to a posi tion providing for com
fortable reception.

Note.-Perform the starting procedUl'e 15 minutes prior
to use to allow the equipment to warm up.

30. Reception of Voice or Mew Signals

a. General. To provide for the reception of
voice or mcw signals, follow the starting procedure
(par. 29) and continue as follows:

(1) Switch the 10D-CW switch to :tvIOD.
(2) Switch the AVC-MAN switch to AVC.
(3) Set the RF GAIN control to its maximum

clockwise posi tion.
(4) Set the AUDIO GAIN control at a posi

tion providing for comfortable reception.
(5) Turn the TUNING control in either

direction to resonate the signal as is the
case when meter :NIl indication is a maxi
mum. At resonance, the main dial
frequency reading should be witmn Xof 1
percent of the desired signal frequency
tuned in.

(6) Clamp the TUNING LOCK by turning it
clockwise, if desired.

(7) Readjust the AUDIO GAIN control to a
position for comfortable reception.

Control or switch

SE D-REC (S9) _
TUNING LOCK _
XTAL PHASING (Cll1) _
SELECTIVITY (S5A, B, C) _
BAND CHANGE (SIA, B, C,

D).
TUNING (CIA thru H) _
RF GAIN (R93) _
AUDIO GAIN (R84) _
IF GAIN (R211) (in Radio Re-

ceiver R-320AjFRC only).
VFO-XTALS (in Radio Re

ceivers R-274AjFRR and R
274CjFRR only).

Position

REC.
Unclamp.
On diamond.
NON-XTAL 3 kc.
To desired range.

To desired frequency.
In OFF position.
1Vlaximum clockwise.
Maximum clockwise.

VFO or the desired
XTALS positions.

b. Operating Adjustments in Presence oj Noise.
(1) Switch the SELECTIVITY switch to the

position that provides the most intelli
gible reception for the quality of the
received signal.

(2) If the SELECTIVITY s,vitch is used in
one of its XTALS positions, turn the
XTAL PHASING control to a position
that phases out an interfering signal, if
any.

(3) Switch the LIMITER-OFF switch to the
LIMITER position to eliminate ignition
noise, and others, if any.

(4) Set the RF GAIN control to obtain
maximum signal-to-noise ratio.

c. Tuning to a Weak Signal in Presence oj Noise.
To distinguish the weak signal from other signals
or interference of any kind, use is made of the
receiver bfo to zero-beat the signal to resonance.
Since the 0 knob dial setting of the BEAT OSC.
control may not correspond exactly to· 455 kc, a
strong mcw or c-w signal is tuned in fu-st to set the
control properly.

(1) Switch the MOD-CW switch to CW and
indent the BAND CHANGE switch to
the MEGACYCLES window tuning
range dial indication for the frequency
band in which the strong signal frequency
is located.

(2) Tun.e in the strong signal by turning the
TUNING control in either direction to
resonate the strong signal frequency ac
curately, with the indication on the
meter at a maximum.

(3) Then adjust the BEAT OSC. control for
zero beat audio output, and maintain
this setting for it.

(4) Now, indent the BAND CHANGE switch
to the MEGACYCLES window tuning
range dial indication for the frequency
band in wmch the desired signal fre
quency is located and turn the TU ING
control in either direction to resonate
the desired signal for zero beat audio
output.

(5) Switch the MOD-CW switch back to
MOD, clamp the TUNING LOCK by
turning it clockwise, if desired, and reset
the AUDIO GAIN control to a position
for comfortable reception.
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d. Mcw or 'Voice Fixed Frequency Crystal-con
trolled Operation of Radio Reciivers R-274A/FRR
and R-274C/FRR.

(1) Follow the starting procedure outlined
in paragraph 29 and continue as follows:

(2) Switch the XTALS switch to its 1, 2, 3,
4, 5, or 6 crystal position whose numeral
designation corresponds to that of the
crystal holder that carries the crystal
suited to the desired signal frequency.
The XTALS switch position is deter
mined readily by noting the numeral on
the plastic chart alongside of which the
signal frequency is recorded.

(3) Swi tch the MOD-CW switch to MOD.
(4) Switch the AVC-MAN switch to AVC.
(5) Set the RF GAIN control to its maximum

clockwise position.
(6) Set the AUDIO GAIN control at a posi

tion providing for comfortable reception.
(7) Tui'n the l:i. FREQ control in either direc

tion on the scale to resonate the signal, as
is the case when the indication on the
meter is a maximum.

Note. This crystal vernier provides for a
variation of ± 50 cycles for each megacycle of
signal frequency.

(8) Tum the TUNING control in either
direction to resonate the signal further,
as is the case when the indication on the
meter is a maximum.

(9) Clamp the TU JING LOCK by turning
it clockwise, if desired.

(10) ReaCljllst the AUDIO GAIN control to
a position for comfortable reception.

31. Reception of C-Wor Frequency-Shift
Signals

a. General. To provide for the reception of
c-w or frequency-shift signals, follow the starting
procedure outlined in paragraph 29 and continue
as follows:

(1) Switch the MOD-CW switch to CW.
(2) Switch the AVC-MAN switch to MA J

for low-speed signal reception and to
AVC for high-speed signal reception.
Remember that the meter provides only
an r-f signal indication in the AVC posi
tion of the switch.

(3) Set the BEAT OSC. control to its aknob
dial position.

(4) Turn the RF GAIN control clockwise to
a position below that at which the re
ceiver noise output is blocked off, 'when
the AVC-MAN switch (S8) is in the
:MAN position, and full on, when S8 is
in the AVC position.

(5) Set the AUDIO GAIN control to a posi
tion providing for comfortable reception.

(6) Turn the TUNING control in either direc
tion for maximum indication on meter
Ml to resonate a high-speed signal. At
resonance, the main dial frequency read
ing should be within }~ of 1 percent of
the desired signal frequency tuned in.

Note.-To tune in a low-speed or a high-speed
c-w signal, the TUNING control setting for
zero beat audio output also provides for reson
ating the signal. To tune in a low-speed
frequency-shift signal, the TUNING control
setting that res nits in a maximum indication on
meter Ml provides for approximately resonating
the signal; precise tuning usually is governed by
indicators on radioteletypewriter converters.

(7) Clamp the TUNING LOCK by turning
it clocbvise, if desired.

(8) Turn the BEAT OSC. control in either
direction to get single tone output (pref
erablyaround 1,000 cps) for c-w reception
or two-tone o,utput (as required for
auxiliary equipment) for frequency-shift
reception. C-w reception may be better
with the control turned in one direction
as compared to reception when turned
in the other direction. In any case,
choose the position in the direction that
provides for the most intelligible signal.

Note.-Apart from low-speed c-w signal intelli
gence, the receiver requires auxiliary equipment
to reproduce, usually mechani"ally, high-speed
and frequency-shift signals received (par. 4).
Howevei', signals may be Ilfonitored through
use of a headset or loudspeaker connected to
the recei vel'.

(9) Readjust the RF GAIN control T for
clearest signal and the AUDIO GAIN
control to a ·position for comfortable
reception.

b. Operating Adjustments in Presence of N01:se.
(1) Switch the SELECTIVITY switch to the

XTALS position. that provides the best
recep tion.
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(9)

(2) Switch the XTALS switch to its 1, 2, 3,
4, 5, or 6 crystal position whose numeral
designation corresponds to that of the
crystal holder that carries the crystal
suited to the desired signal frequency.
The XTALS switch position is deter
mined readily by noting the numeral on
the plastic chart alongside of which the
signal frequency is recorded.

(3) Switch the MOD-CW switch to CW.
(4) Switch the AVC-MAN switch to MAN

for low-speed signal reception and to
AVC for high-speed signal reception.
Remember that the meter provides only
an r-f signal indication in the AVC posi
tion of the switch.

(5) Set the BEAT OSC. control to its 0 knob
dial position.

(6) Turn the RF GAIN control clockwise to
a position below that at which the re
ceiver noise output is clocked off when
the AVC-MAN switch (S8) is in the
MAN position, and full on, when S8 is
in the AVC position.

(7) Set the AUDIO GAIN control to a posi
tion providing for comfortable reception.

(8) Turn the L1 FREQ control in either diTec
tion on the scale for maximum indication
on meter NIl to resonate a high-speed
signal.

Note.-To tune in a low-speed or high-speed
c-w signal, the!'>. FREQ control setting for zero
beat audio output also provides for resonating
the signal. To tune in frequency-shift signals,
the !'>. FREQ control setting is governed by
requirements of the associated teletypewriter
equipment. This crystal vernier provides for
a variation of ± 50 cycles for each megacycle
of signal frequency.

Turn the TUNING control in eitherdi
rection to resonate the signal further, as
is the case when the indication on meter
Ml is a maximum. I

Note.-For low-speed signals, temporarily
switch the AVC-MAN switch to AVC so that
meter Ml will provide an indication.

(10)' Clamp the TUNING LOCK by turning
it clockwise, if desired.

(11) Turn the BEAT OSC. control in either
direction to get tone output (par. 31a(8)).
Reception may be better with the con
trol turned in one direction as compared
to reception when turned in the other

2) Turn the XTAL PHASING control to a
position that phases out an interfering
signal, if any.

(3) Switch the LIMITER-OFF switch to the
LIMITER position to eliminate ignition
noise, and other noises, if any are present.

(4) Monitor the RF GAIN by adjusting it
manually to the position that provides
the clearest signal, and readjust the
AUDIO GAIN control to a position
for comfortable reception.

c. Tuning to a Weak Signal in Presence of Noise.
To distinguish a weak signal from other signals or
interference of any kind, use is made of the re
ceiver bfo to zero-beat the signal to resonance.
A strong mcw or c-w signal is used (par. 30c) to
set the BEAT OSC. control properly.

(1) Switch the AVC-MAN switch to AVC.
(2) Indent the BAND CHANGE switch to

the. MEGACYCLES window tuning
range dial indication for the frequency
band in which a strong signal frequency
is located.

(3) Tune in the strong signal by turning the
TUNING control in either direction to
resonate this signal accurately with the
indication on the meter at a maximum.

(4) Then adjust the BEAT OSC. control for
zero beat audio output, and maintain
this setting for it.

(5) Indent the BAND CHANGE switch to
the MEGACYCLES window tuning
range dial indication for the frequency
band in which the desired signal fre
quency is located, and turn the TUNING
control in either direction to resonate the
desired signal for zero beat audio out
put.

(6) 'Leave the AVC-MAN switch on AVC
for the reception of high-speed signals
and switch it to MAN for the reception
of low-speed signals.

(7) Clamp the TUNING LOCK by turning
it clockwise, if desired.

(8) Readjust the RF GAIN control for cl~ar

est signal and the AUDIO GAIN control
toa position for comfortable reception.

d. C-w Fixed Frequency Crystal-controlled Oper
ation of Radio Receivers. R-274A/FRR and R
274C/FRR.

(1) Follow the starting procedure (par. 29)
and continue as follows:
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direction. In any case, choose the posi
tion in the direction that provides for
the most inteiligible reception.

(12) Readjust the RF GAIN control for the
clearest signal and the AUDIO GAIN
control to a position for comfortable
reception.

32. Stopping Procedure

a. Standby. Turn the SEND-REC switch to
SEND.

b. Off. Turn the RF GAIN control counter
clockwise to the OFF position.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

33. General
Anyone of the receiver types may be required

to provide for reception in regions where extreme
cold, heat, humidity and moisture, sand conditions,
etc., prevail. In the following paragraphs in
structions are given on procedures for minimizing
the effect of these unusual operating conditions.

34. Operation in Arctic Climates
Subzero temperatures and climatic conditions

associated with cold weather affect the efficient
operation of the equipment. Instructions and
precautions for operation under such adverse
conditions follow:

a. Handle the equipment carefully.
b. Keep the equipment warm and dry. If the

radio receiver is not ina heated inclosure and is
not provided with means to insulate it, keep the
radio receiver turned on with the SEND-REC
switch in the SEND position, so that the necessary
heating is providM by the vacuum-tube filaments.
In any case, do not resort to any means that will
overtax the available a-c power supply source.

c. When the radio receiver is inside a heated
inclosure, locate it so that there is no danger of a
cold draft striking the vacuum tubes through the
side, top, and rear vents in the receiver cabinet.
If the inclosure is so constructed that this pre
caution is impossible, place a blanket or some
barrier between the source of the draft and the
radio receiver. .Follow similar precautions when
the receiver is installed in its rack mounting.

d. The headset of the Radio Set SCR-244-D
has rubber em'pieces. When operating in the
open air with headsets that do not have rubber
earpieces, wear a knitted woolen cap over the
earphones. Frequently, when headsets without
rubber earpieces are worn, the edges of the ears
may freeze without the operator being conscious
of this condition. Never flex rubber earcaps,
since this action may render them useless. If
water gets into the headset receivers, or if moisture

condenses within them, it may freeze and impede
the actuation of the diaphragm. When this hap
pens, remove the bakelite cap and remove the ice
and moisture.

e. When equipment which has been exposed to
the cold is brought into a warm room, it will sweat
until it reaches room temperature. When the
equipment has reached room temperature, dry it
thoroughly. This condition also arises when
equipment warms up during the day after expo
sure d"clring a cold night.

35. Operation in Tropical Climates
When operated in tropical climates, radio

equipment maybe installed in tents, huts, or,
when necessary, in underground dugouts. When
equipment is installed below ground and when it
is set up in swampy areas, moisture conditions are
more acute than normal in the tropics. Venti
1ation is usually very poor, and the high relative
humidity causes condensation of moisture on the
equipment whenever the temperature of the
equipment becomes lower than the ambient air.
To minimize this condition, place lighted electric
bulbs under the equipment.

36. Operation in Desert Climates
a. Conditions similar to those encountered in

tropical climu,tes often prevail in desert areas.
Use the same measures to insure proper operation
of the equipment.

b. The main pr6blem that arises with equip
men t operation in desert areas is the large amount
of sand or dust and dirt entering the moving
parts of radio equipment. The ideal preventive
precaution is to house the equipment in a dust
proof shelter. Since such a building seldom is
available, however, and would require ail' condi
tioning, the next best precaution is to make the
building in which the equipment is located as
dustproof as possible with available materials.
Hang wet sacking over the windows and doors,
covel' the inside walls with heavy paper, and
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secure the side walls of tents with sand to prevent
their·flapping in the wind.

c. Never tie power cords, signal cords, or other
wiring connections to either the inside or the out
side of tents. Desert areas are subject to sudden
wind squalls which may jerk the connections loose
or break the lines.

40

d. Keep the equipment as free from dust as
possible. l\1ake frequent preventive maintenance
checks (ch. 3). Pay particular attention to the
condition of the lubrication. Excessive amounts
of dust, sand, or dirt that come into contact with
oil and grease result in grit, which will damage
the equipment.



CHAPTER 3

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. ORGANIZATIONAL TOOLS AND EQUIPMENT

37. Tools, Equipment, and Materials Used
with Equipment

The tools and materials contained in Tool
Equipment TE-41 are listed in the Department
of the Army Supply Manual SIG 6-TE-41. The
Allen wrenches are mounted at the top of the
receiver chassis by two Fahnstock clips.

a. Tools.
1 Tool Equipment TE-41 (6R38041).
1 No.6 Allen wrench (6R57400-6).
1 No.8 Allen wrench (6R57400).
1 No. 10 Allen wrench (6R55496).
1 Pliers, special (par. 38) (6R4625-3).

b. Equipment.

1 Electron Tube Test Set TV-7/U.

'Part of 'fool Equipment 'fE-4l.

c. Materials.
Cheesecloth, bleacheq, lint-free. *
Carbon tetrachloride. *
Sandpaper, No. 0000 (6Z7500-0000).
Sandpaper, No. 000 (6Z7500-000).
Solvent, Dry Cleaning (SD) (Fed spec No.

P-S-661a) (6G236.1).

38. Special Tool Used with Radio Receivers
(fig. 19)

Only one special tool, a pair of special pliers, is
supplied separately to the using organization for
maintenance use. The tool acts as a pair of
pliers to remove each of the two flat springs that
hold in place each of the 24 r-f tuner subassemblies
of each radio receiver. Grasping the flat spring
at its inward full length edge and pressing down
ward while pulling inward will provide for remov
ing it.

Section II. PREVENTIVE MAINTENANCE SERVICES

39. Definition of Preventive Maintenance
Preventive maintenance is work performed on

equipment (usually when the equipment is not in
use) to k;eep it in good working order so that
breakdowns and needless interruptions in service
will be kept to a minimum. Preventive mainte
nance differs from troublesho~tingand repair since
its object is to prevent certain troubles from occur
ring. Refer to AR 750-':"'5.

40. General Preventive Maintenance
Techniques

a. Use No. 0000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth (6Z1989) or

a dry brush for cleaning.

·275375-53--4

(1) If necessary, except for electrical con
tacts, moisten the cloth or brush with
solvent (SD); then wipe the parts with a
cloth.

(2) Clean electrical contacts with a cloth
moistened in carbon tetrachloride then
wipe them dry with a dry cloth.

Caution: Repeated contact of car
bon tetracWoride with the skin or pro
longed breathing of the fumes is danger
ous. Make sure adequate ventilation is
provided.

c. If available, dry compressed air may be used
at a line pressure not exceeding 60 psi to remove
dust from inaccessible places; be careful, however,
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Figure 19. Method of u ing sp cial pli r .
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, 01 RECTI ON FINDING, CARRIER, RADAR

INSTRUCTIONS: See ot her tdde

EQUIP~ENT NOMENCLATURE EQU I PMENT SER IAL NO.

LEGEND FOR MARKING CONDITIONS: .( Sat islactory; X Adj ustment, repair or replaceme~t required; ® Defect corrected.
NOTE: Striie out items not applicable.

DAilY

NO ITEM
CONDITION

S M T W T F S

IQ] COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver. transmUter, c.rryin~ Cltllell. "tire and cable,
",icrophones. tubes. spare part", technical manual. and acceasories). PAR. 42 0 (I)

(iJ
LOCAl ION AND INSTALLATION SUITABLE FOR NORIo4AL .OPERATION.

PAR. 420 (2)

CE etfAN DIRT AHD MOISTURE FROM ANTENNA, Ii4ICROPHONf, HEADSETS, CHESrSHS, KEYS, JACKS, PLUGS, TE lE PHONES I

CARR"YING BAGS, COMPONENT PANELS.
PAR. 42 0(31

c::. INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-DUrn ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
VIBRATORS, PLUG-IN COILS AND RESISTORS. PAR. 42 b (2)

Q; INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORK OR CtHPPEO GEA.RS, MISAliGNMENT, POSITI'oIE
ACT ION.

PAR. 420 (4)

~ CHECK FOR NORMAL OPERAT ION.

PAR. 420 (5)

WEEKLY
I I

NO. ITEM ~~ NO ITEM ~~
~;:: ~;::

U"
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS ANO CASES, RACK

13

MOUNTS, SHOCK MOUNTS, A.NTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR"OIRT, LOOSE TERMINALS, ELEC-

LINES, WAVE GUIDES, AND CABLE CONNECTIONS. TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.

PAR. 42 0 (6)

~ P
INS PECr CASES, "OUNT I NGS, ANTENNAS, TOWERS, A.NO EXPOSED CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER
"'ETAL SURfACES, fOR RUST, CORROSION, AND MOISTURE. WINDOWS, JEWEL ASSEMBLIES.

PAR. 420 (7) PAR. 420 (2)

I~ ~INSPECT CURD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
6REAKS, FRAYING, DETERIORATION, KINKS, AhO STRAIN. INSPECT METERS FOR DAMAGED GLASS AND CASES.

PAR. 420 (8) PAR. 420 (13)

~ 16
INSPECT ANTENNA FOR ECCENTR IC IT IES, CORROSION, LOOSE FIT, INSPECT SHELTERS AND COVERS FOR ADEQUACY Of WEATHER-
DAMAGED INSULAtORS AND REFLECTORS. PROOF IHG.

PAR. 420 (9)

~ !;JI
INSPECT ('ANVAS ITEMS, LEATHER, AND CAB 1I NG FOR MILDEW,
TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENS ION.

PAR. 420 (10) PAR. 420 (4)

I~ INSPECT FOR, lOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 18
KNOflS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, ·POWER- CHECK TERM INAL BOX COVERS FOR CRACKS I LEAKS I DAMAGED
510\1"5, RElO\YS, SELSYHS, ,",OTORS, BLOWERS, CAPACITORS, GE~- GASKETS, DIRT AND GREASE.
ERATORS, AND PILOT LIGHT ASSEMBLIES.

PAR. 42cr (II)

e IF DEFICIENCIES NOTED ARE NOT CQRRECfEO DURING INSPECTION, INDICATE ACTI ON TAKEN FOR CORRECT I ON. PAR. 42b (13)

REPLACES OA AGO FORM U9, 1 DEC '0, ,WHICH IS OBSOLETE.

Figure 20. DA AGO Form 11-238.

TM 851-19
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUMICATlON, DIRECTION FIHOIM', CARRIER, R'ADAR

INSTRUCTIONS: See other aide

EQUI'l'oEHT 1l0000EIlClJ,TUR£ EQulf'MENl SERIAL NO.

LEGEND FOR MARlING CONDITIONS: '" Satisfactory; I Adjustment, repair or replacement required; <D Defect corrected.
NOTB: Strike ont i terns not applicable.

CO.wPLETENESS AND GENERAL CONDITION OF [OUIPIolENT (receiver.
trlJn,.itter. cllrryin; C:ll"ea ••J're "nd c:l!ble • • icrophon" ••
tubea ••pllre part •• techn;c:ltl .lJnuIJ1~ ond ltcceu,oriell).

PAR.420 (I)

NO

ill

ITEM . ~! NO.

,
ITEM

o

ELECTRON TUBES - INSPECT FOR LOOSE [NVELOP{S, CAP CONNEC
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING T[NSION;

~;~~\~~~~.ANO DIRT CAREFUllYi CHECK EIoIISSION OFp~~CE~Vit'lI

20

LOCATION AND INSTALLATION SUITABLE FOt:! NORMAL OPERATION. INSPECT FILM ClIT-OUTS FOR LOOSE PARTS, DIRT, IoIISAlIGNlolENT
AND COMOSION.

PAR. 00 0121

PAR. 420(6)

let: CLEAN AND TIGHTEN EXTERIOR Of COUPONENTS ANO CASES, RA.C\< : ~
MOUNTS, SHOCK lolOUNTS, ANTOUlA lolOUNTS, COIoXI.Al TRANSMISSION
LINES, WAVE GUIDES, AND CABLE CONNECTIONS.

I([ INSPECT CASES, MQUNTINGS, ANTENNAS, TOwERS, AND EXPOSED ~
~ETAL SURfACES, FOR RUST, CORROSION, MID MOiSTURE.

PAR 420 (7)

PAR 420(3)

PAR. 42 b (4)

INSPECT '1I,RIAOLE CAPACITORS fOR, DIRT, MOISTURE, WISALIGII
~E:NT OF PLATtS, AND LOOSE V,OUIlTINGS.

PAR. 42b CBl

INSPECT TERI.llNI\l B'..OCKS FOR LOOS;:: emmECT IONS, CRACKS
AND BREAKS.

PAR. 42b (7

INSP[CTRELAY AND CIRCUlT BREAKER ASSf.MBlIES fOR LOOSE
WOUIlTINGS; BURNED, PinEO, CORROCEO'CO:IHnSi MISALIGNMENT
OF CONTACTS ~1'lD SPRINGS; IN~vFFICIENT SPRll,G TENSION; 6INO
IHG OF PLUflGERSIoND HII'GE PART5.

INSPECT FIXED CAPAC ITORS FOR LEAKS, BULGES, AND OISCOLORA~

TlON. PAR, 42 b (3l

PAR 42b 16)

INSPECTR(SISTORS, BUSH IN::;S , M:O INSUlJ,TORS, FORCRAC\<S,
CH I PPING, BLISTER lNG, DISCOLORA; ION AND ~OISTURE:.

PAR. 42b (5)

INSPECT TERMINALS OF \..ARGE FIXED CAPACITORS AND RESISTORS
FOR CORROS ION, DIRT AND LOO:;E CONTACTS.

CLEAN MiD TIGHTEN SWITCHES, TERuINAL BLOCKS, BLOWERS,
RE LAY CASES, ArlO INT(R IORS OF CI1ASS IS At:D CAB I~lETS NOT
REAOILtACCESSI8LE.

22

PAR. 42b (2)

PAR. 420 (5)

CLEAN DIRT AND MOISTURE FROlol ANTENNA, .wICROPHONE, HEADSETS,
CHESTSETS, KEYS, JACKS, PLuGS, TELEPHONES, CARRYING BAGS,
COl'oPONENT PANELS.

IN5PECT SEAT ING OF READILY ACCE55161E "PLUCK-OUT" ITEMS:
TUBES, LAMPS, CRYSTALS, FUS£S, COW/ECTORS, v16RATORS,
PLUG~\N C.OII..S AND hE:; ISTORS.

ClIEeK. fOR "OR~"l CPER,.TIC:l.

INSPECT CORD, CA6lE, WIRE, AND $HOCI(, l'.OUIIT'i fOR CuTS.
BREAKS, FRAYING, DEHF.IOlif.TIo"l. KINKS, AND STRAIN.

PAR.420IB)

ItlSPECT CONTROLS fOR BIND I':G, SCRAPING, EXCE5S IVE LOOSENESS,
WORN DR CHIPFtD GEARS, MISALIGNloIENT, poS ITlVE ACTICN.

PAR. 42 a (4)

1\2.

lei:

IG

IQi

26
",SPEcr ANTENNA FOR ECCENTRICITIES, COIIROSION, LOOSE FIT,
DAMAGEOIIlSULATORSANDREFLECTORS. CHECK SETTINGS OF ADJUSTABLE RELAYS.

PAR. 420 (9)

29
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW,

TE.l.RS, AtlO'FRAYING.
LUBRICATE EOUIPMEflT Itl ',CCCRDANCE WITH APPLICABLE
DEPARTMENT OF THE ARI.lY ~L'aR ICAT ION ORO'R.

PAR, 420 (10)

~ ~~~:~~TC6e~E~~~~~~E~tE~~R~~~iS~~:~~F~~~~~~, ;~~~~~~~TS~NOBS,
REl..AYS. SElSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS,
AND PILOT LIGHT ASSEIolBlIES. PAR, 420 (It)

30
INSP(CT GENERATORS, A~i'tIO'lllES, DYNt.~OTORS, FOR BRUSH WEAR,
SPRING TENSION, ARCING, AIW fITTING OF COlo!UUHTOR.

13
INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS,
ELECTROLYTE LEVEL ANO SPECifiC GRA-Vln. A.110 OA.\I.!\GED CA.SES.

CLEAN AND TIGHTEN CONN(CTICNS AND MOUtHINGS FOR TRANSFORMERS
t ....~·f.£e;" ?'U'i't.N'i)tn.\'t'iEil'::>, l\® }nn.O~TATS.

PA~. 42 b 19)

CLEAN AIR fILTERS, BRASS NAME PLATES, DIAL AND IoIETER
WINDOWS, JEwEl ASSEMBLIES.

INSpECT TRANSFORMERS, CHOKES, POTENT I OI~ETERS., AND
RHEOSTATS FOR OVERHEAT ING AND OIL-LEAKAGE.

PAR. 420 (12) PAR. 42 b (101

~ n
INSPECT W[TERS FOR DAMAGED GLASS AND CASES. 8EFORE SHIPPING DR STOrllNG - REIolOVE BATTERIES.

PAR. 420 113l
16

INSPECT SHELTERS AND COVERS fOR ADEQUACY OF WEATHERPROOFING. INSPECT CATHODE fUy TUOES FOR BURNT SCREEN SPOTS.

11 35
CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.

PAR, 420 114)

INSPECT BATIERIES FOR SHORTS AND DEAD CElLS.

l'
CHECK TERIoII1'lAL BOX COVERS fOR CRACKS, LEAKS, DAMAGEO
GASKETS, DIRT AND GREASE.

.Di ."'TURE ANO fUNGI PROOf. PAR. 42 b \12\
30 IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTiON, INOICATE ACTION TAKEN FOR CDRRECT!ON. PAR. 42b (13)

REPL"CES OJ. AGO FORM 1119, 1 DEC '0, WHICH IS OBSOLeTE.

TM 851-20

Figure 21. DA AGO Form 11-239.
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(5) Check for normal operation (pars. 51 and
52).

Caution: Disconnect all power before
performing the following operations.
Upon completion, reconnect power and
check for satisfactory operation.

(6)" Clean and tighten the exterior of the com
ponents and receiver cabinet or rack
mountings, as applicable.

(7) Inspect the receiver cabinet or rack
mountings, antenna system, and exposed
metal surfaces, as applicable, for rust,
corrosion, and moisture.

(8) Inspect cords, cables, wires, and cabinet
rubber mounts for cuts, breaks, fraying,
deterioration, kinks, and strain.

(9) "Inspect the antenna system for eccen
tricities, corrosion, loose fit, and damaged
insulators (fig. 15).

(10) Inspect the ca"Qling and technical man
uals for tears, mildew, or fraying.

(11) Inspect Imobs, dials, PHONES jack,
pilot lamp assembly, brackets, pigtail
leads of fuse F2, crystals Y7 and Y8, and
all accessible items for looseness.

(12) Clean the MEGACYCLES dial and
meter windows.

(13) Inspect the meter for damaged glass,
ca,e, and zero adjustment screw.

(14) Check the antenna system guy rope for
looseness and proper tension in Radio
Set SCR-244-D.

I Interior.
(1) Inspect the electron tubes for loose en

velopes, cracked sockets, and insufficient
socket spring tension; remove the dust
and dirt carefully; check the tubes.

(2) Inspect the seating of holder-type fuse
F1 and of fuse F2 (when of this type))
on the rear apron and that of all tubes,
dial lamps, r-f tuner subassemblies, r-f
coils, and connectors; also the seating of
each crystal contained in the frequency
control unit holder of Radio Receivers
R-274AjFRR and R-274CjFRR.

(3) Inspect fixed capacitors C128, C129A,
and B, C137, C144, C151, C158, C159,
C160, C161 A, B) and C, and C163, as
applicable, for leaks, bulges) and dis
coloration.

~4) Inspect the variable capacitors for dirt,
moisture, misalinement of plates, and

loose mountings. The!1 FREQ capaci
tor C65 of Radio Receivers R-274AjFRR
and R-274CjFRR is not easily acces
sible (par. 90c).

(5) Inspect the resistors, bushings, and in
sulators, for cracks, chipping, blistering,
discoloration, cleanli..1.ess, and moistme.
The insulators comprise the fom isolant
ite bases of switch SlA, B, C, and D
and those of the 24 r-r tuner subas
semblies; also the isolantite bushing on
the r-f strip and the steatite reed through
iJ1sulator on the frequency control unit
A Radio Receivers R-274AjFRR and
R-274CjFRR.

(6) Inspect the terminals of the metal
inclosed :fi.\':ed capacitors and those of
wire-woundreslstor R85, and of resistors
R 72 and R 73 when of this type, for
corrosion, dirt, and loose contacts.

(7) Clean and tighten switches, terminal
boards, interior of chassis, and receiver
cabinet, not readily accessible. Do this
for switches 84; 85A, B, and C; 86; 87;
58; 89; 810; and 811; also for 82 and
83 in Radio Receivers R-274AjFRR and
R-274CjFRR. Do the same for 81A,
B, C, and D but make sme to observe
the pin action in the V contacts of the
switch by removing all r-f tuner sub
assemblies except those on one band.

(8) Inspect terminal boards for loose con
nections, cracks, and breaks.

(9) Clean and tighten connections and mount
ings, such as those for transformers,
chokes, and potentiometers.

(10) Inspect transformers T7 and T8 and
chokes L51 and L52, for overheating and
leakage. Check potentiometers R84 and
R93, and R211 in Radio Receiver
R-320AjFRC, for overheating.

(11) Inspect the wavy washer at the front
end of the tmret rotor assembly, helical
spring at pointer slide, two belical springs
at the level' and roller detent assembly,
helical spring at the conversion switch,
and the three spidel' springs (fig. 90) ; a1so
inspect the mounting springs for the r-f
tuner subassemblies and those that
mount the r-r coils to each subassembly
for wear, looseness, poor wiping contact,
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corrOSiOn, tension, and distortion, as
applicable.

(12) Check the adequacy of the moisture
proofing and fungiproofing treatment
(par. 46). If the r-f coil, r-f choke, or

soldered joint coating is damaged, check
for damage of the item or joint.

(13) If the deficiencies noted are not corrected
during inspection, indicate what action
was taken to correct them.

Section III. LUBRICATION AND WEATHERPROOFING

43. Lubrication
a. The parts lubricated by the manufacturer at

the factory (par. 44) require no subsequent lubri
cation at prescribed intervals for normal use of the
equipment. Any repairs made with regard to the
replacement of lubricated parts within the scope of
organizational maintenance do not alter this con
dition. Field maintenance requirements with
regard to lubrication during overhaul are outlined
in paragraph 91.

b. When it is evident that ~leaning is indicated
because of accumulations of sand, grit, and dirt,

only recourse to overhaul provides for the satis
factory cleaning and subsequent lubrication of the
gear-train mechanism. Any variable air capacitor
may be removed from the equipment for cleaning;
only the 4-gang capacitor, however, in some
instances requires subsequent lubrication.

44. Parts Lubricated by Manufacturer
The following chart lists the parts of each radio

receiver that have been lubricated by the manu
facturer and do not' require subsequent lubrication
unless erratic or faulty operation is experienced.

Component Part lnbricated Lubrieant used Reason subsequent lubrieation is not
required

Radio Receivers, all Bearings of all variable air trimmer Lubricating Grease (GB) That provided i. sufficient,
types. and crystal phasing capacitors. (General Purpose Air- even subsequent to clean-

craft) (MIL--L--7711). ing in solvent.
Bearings of the 4-gang variable air Lubricating Grease (GB) That provided is sufficient

capacitor. (General Purpose Air- for life of receiver until
craft) (MIL--L--7711). overhauled.

Gear-train mechanism, front bearing (GL) Grease, Aircraft and That pTovided is sufficient
hub, rear bearing machine screw, Instruments (For low for life of receiver until
two ball bearings, five tempered and high temperatures) overhauled.
shafts on base plate assembly; (MIL--G-3278) .
flywheel shaft and band change
gear assembly shaft, at bearings
of each.

45. Lubrication Under Unusual Conditions
a. Arctic Regions. Lubricants that are satis

factory at moderate temperatures stiffen and
solidify at subzen> temperatures; as a result,
moving parts bind or become inoperative. The
lubrication of the equipment, as received by
organizational maintenance, is that specified for
low-temperature operation when the equipment is
intended for use in arctic regions, since the remote
possibility that the lubrication is to be changed
always requires the facilities of field maintenance.

b. Tropical Regions. High temperatures and
moisture caused by rain, condensation, etc., may·
cause normally satisfactory lubricants to flow
from moving parts and other surfaces. These
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bearing surfaces will wear excessively; also hinges,
fasteners, and other parts will be damaged or
destroyed by rust and corrosion. The lubrication
of the equipment, as received by organizational
maintenance, is that specified for high-temperature
operation when the equipment is intended for use
in tropical regions, since the remote possibility'
that the lubrication is to be changed always
requires the facilities of field maintenance. Inspect
the equipment daily and lubricate the gear-train
mechanism as required to insure efficient opera
tion, using the lubricants suitable for high tempera
tures.

c. Desert Regions. Dust and sand infiltration
causes grit in the lubricants and will seriously



impair and damage its moving parts. Hot, dry
temperatures cause the lubricants to flow from
the moving parts, and conditions similar to those
described in b above will result. Use lubricants
suitable for high temperatures for the gear-train
mechanism, and make sure to inspect and clean
daily, if possible.

46. Weatherproofing
a. General. Signal Corps equipment, when

operated under severe climatic conditions such as
prevail in tropical, arctic, and desert regions,
requires special treatment and maintenance. Fun
gus growth, insects, dust,' corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials. R-f coils, r-f chokes,
and each soldered joint of the radio receivers are
coated with bakelite resin and fungicidal varnish.

b. Tropical Maintenance. A' special moisture
proofing and fungiproofing treatment has been
devised which, if properly applied, provides a
reasonable degree of protection. This treatment
is explained in TB SIG 13 and TB SIG 72.

c. Winter. Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB SIG 66 and
TB SIG 219.

d. Desert lVIaintenance. Special precautions
necessary to prevent equipment failure in areas

subject to extremely high temperatures, low
humidity, and excessive sand and dust are
explained in TB SIG 75.

47. Rustproofing and Painting
a. When the finish on the steel cabinet of the

table-cabinet type of receiver has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared sLU'faces. Use
No. 000 sandpaper to clean the surface down to
the bare metal; obtain a bright, smooth finish.

Caution: Do not use steel wool. Minute parti
cles frequently enter the cabinet and cause harmful
internal shorting or grounding of circuits.

b. When a. touch-up job is necessary, apply paint
with a small brush. Remove rust from the cabinet
by cleaning corroded metal with solvent (SD). In
severe cases, it may be necessary to use solvent
(SD) to soften the rust and to use sandpaper to
complete the preparation fOI painting. Paint used
will be authorized and consistent with existing
regulations.

Note.-The finish on the cabinet as provided by the
manufacturer is phosphate rustproof treatment. over which
is applied a wrinkle finish. steel gray, inside and outside.
The aluminum front panel of the receiver first is given a
caustic dip and then a baked gray enamel finish on front
and edges. In rack mountings, the aluminum top cover
and bottom plate are given a caustic dip satin finish.

Section IV. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

48. General
a. The troubleshooting and l'epair work that can

be performed at the organizational maintenance
level (operators and repairmen) are necessarily
limited in scope by the tools, test equipment, and
replaceable parts issued and by the existing tactical
situation. Accordingly, troubleshooting is based
on the performance of the equipment and the use of
the senses in determining such troubles as burned
out tubes or cracked insulators.

b. Paragraphs 49 tbrough 52 help in determining
which of tbe components, such as the receiver or
headset, are at fault and in localizing the fault in
that component to the defective stage or item, such
as a tube or fuse.

49. Visual Inspection
a. Failure of this equipment to operate properly

usually will be caused by one or more of the fol
lowing faults.

(1) Improper connection of the a-c power
cord of the .radio recei",er to tbe 3-C

power source.
(2) Worn, broken, or disconnected cables,

transmission line, or plugs.
(3) Burned-out fuses.
(4) Wires broken because of excessive vibra-

tion.
(5) Defective tubes.
(6) Inactive (dirty or cracked) crystals.
(7) Defective gear or tuning mechanism.
(8) Dirty or bent plates of variable capacitors.

b. When failure is encountered and the cause is
not immediately apparent, check as many of these
items as is practicable before starting a detailed
examination of the component parts of the system.
1£ 'possible, obtain information from the operator
of the equipment regarding performance at the
time trouble occurred.
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c. Visually inspect the antenna system for
obvious abnormalities.

50. System Sectionalization of Trouble
toa Component

System sectionalization consists of determining
whether the trouble is in the receiver, headset,
antenna, extension cords, or a-c power source.
The following procedures isolate the trouble to a
particular component.

a. Operate the equipment and observe its per
formance. Refer to the equipment performance
checldist (par. 52) for normal operating indications.

b. If the equipment is dead and the dial lamps
do not light, the trouble is probably radio receiver
fuse Fl in the primary of the power transformer.
Check both fuses Fl and F2 at an early stage in
trouble shooting. Do ndt continue' to burn out
fuses before looking elsewhere to determine the
basic source of trouble.

Note.-Fuse F2 probably will blow if the radio receiver
is turned on and off too frequently, because of the excessive
initial filter capacitor charging current through it.

c. The headset of the equipment is checked most
easily by replacement with a headset Imown to be
functioning properly. This procedure applies to
each of the cords.

d. Disconnect the radio receiver antenna lead-in
cable at antenna input connector Jl and replace it
with a short length of wire attached to a pin suited
to be plugged in one of the terminals of connector
Jl. If the radio receiver then provides for the
reception of a signal tuned in, the antenna system
is the cause of the trouble.

e. 1£ the radio receiver is not dead but exhibits
unsatisfactory performance such as excessive
noise, howling, or weak signals, replace it with a
good receiver.. If the trouble disappears, the
replaced receiver is defective. If the trouble
persists, the trouble is not in the receivers, but
external to them.

f. Disconnect the radio receiver antenna as
instructed in d above. If the symptoms persist,
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the trouble is in the installation and it may be
ignition noise caused by the a-c power source. If
removal ot the antenna causes the symptoms to
become less pronounced or to disappear entirely,
the trouble is in the antenna.

51. Troubleshooting by Using Equipment
Performance Checklist

a. General. The equipment performance check
list (par. 52) will help the operator to locate
trouble in the equipment. The list gives the item
to be checked, the conditions under which it is
checked, the normal indications and tolerances of
correct operation, and the corrective measures the
operator can take. To use this list, follow the
items in numerical sequen::,e.

b. Action or Condition. For some items, the
information given in the Action or. condition
column consists of various switch and control
settings under which the item is to be checked.
For other items it represents an action that must
be taken to check the normal indication given in
the Normal indication column.

c. Normal Indications. The normal indications
listed include the visible and audible signs that
the operator should perceive when he checks the
items. If the indications are not normal, the oper
ator should apply the recommended corrective
measures.

d. Corrective Measures. The corrective meas
ures listed are those the operator can make without
turning in the equipment for repairs. A reference
in the table to paragraph 80, 82, 86, 87, 88, or 95
indicates that the trouble cannot be corrected
during operation and that troubleshooting by an
experienced repairman is necessary. This is the
case also if the equipment is completely inoper
ative or if the recommended corrective measures
do not yield results. However, if the tactical
situation requires that communication be main
tained and if the equipment is not completely
inoperative, the operator must maintain it in
opera,tion as long as it is possible to do so.



52. Equipment PerFormance Checklist

Item
No. Item Action or condition Normal indications Corrective measures

Set at knob dial OFF
position.

Set fully clockwise.

AUDIO GAIN controL_
MOD-CW switch _
AVC-MA switch _
BEAT OSC. controL _

LIMITER-OFF switch__
XT ALS-VFO switch in

(Radio Receivers R
274A(FRR and R
274C(FRR only).

If GAIN control (in
Radio Receiver R
320AjFRC only).

RF GAIN controL _

Audio output termillals __

SEND-REC switch _
TUNING LOCK _
XTAL PHASING _
SELECTIVITY switch__

Antenna _______________ Lead-in wire connected
to antenna input con
nector.

Headset Headset cord plug con-
nected to extension
cord, in turn plugged
into PHONE jack on
receiver.

Line cord Line cord plug inserted
into socket of a-c
power source.

Loudspeaker or 600-ohm
matching load con
nected to AUDIO
OUTPUT terminals.

Set at REC position.
Unclamp.
Set to diamond.
Set at NON-XTAL 3 KC

position.
Set at 8.
Set at MOD position.
Set at AVC position.
Set at 0 knob dial posi

tion.
Set at OFF position.
Set at VFO position.

5
6
7
8

3

4

2

1

]5

16

13
14

9
10
11
12

P
R
E
P
A
R
A
T
o
R
y

-------------------1-------------1---------------- -.-----------

Dial lamps and tube fila
ments light.

Set fully clockwise__ _____ After' about 1 minute
rushinl?; noise is heard
in headset.

RF GAIN controL ~_ Turn clockwise from Click indicates receiver
knob dial OFF posi- is on.
tion.

17 Check a-c line cord.
Check FUSE F] at rear

apron of chassis.
Check dial lamps and

tubes.
Refer -to par. 80.
Check headset and con

nection to receiver.
Check FUSE F2 ,at T8

terminal 11, or at
rear apron, as appli
cable.

I Check tubes.
-,-- -------_._---:,----------'----,-----------,-----_._-----

S
T
A
R
T
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52. Equipment Performance Checklist-Continued

AUDIO GAIN controL_ Rotate control in either
direction.

SEND-REC switch Set at SEND position.
(When this check is
completed, set at REC
position.)

AVC-MAN switch Set at MAN position.
(When this check is
completed, set at AVC
position.)

E
Q
U
I
p

M
E
N
T

P
E
R
F
o
R
M
A
N
C
E
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Item
No.

18

19

20

21

22

23

24

Item

TUNING controL _

BAND CHANGE con
trol.

RF GAIN controL ~

IF GAIN control (in
Radio Receiver R
320A/FRC only).

Action or condition

Leave BAND CHANGE
control indented for
band as indicated on
dial visible at MEGA
CYCLES window.
Tune across entire
band by rotating TUN

.ING control in· either
direction.

Indent each band in turn.
Use procedure given
in step 18 above.

Tune in any station by
rotating the TUNING
control. Rotate RF
GAIN control counter
clockwise to its a-c
power switch on posi
tion and then back to
its fully clockwise po
sition.

Rotate IF GAIN control
from maximum to min
imum and then back
to maximum.

Normal indications

Signals or noise heard in
headset. Meter Ml
shows relative strength
of signals.

Strength of signal in
creases clockwise and
decreases counterclock
wise. Control opera
tion is not accompanied
by grating mechanical
noise.

Strength of signal de
creases counterclock
wise and increases
clockwise. Control op
eration is not accom
panied by grating me
chanical noise.

Strength of signal in
creases clockwise and
decreases counterclock
wise. Control opera
tion is not accompan ied
by grating mechanical
noise.

No sound is heard in
phones.

Strength of signal mayor
may not increase. Me
ter becomes inopera
tive.

Corrective measures

If signals are received
mormally, but meter
does not indicate; re
place tube V15. If
signals are not ob
tained or if they are
weak, check antenna
systems; then check
all other tubes in re
ceiver. If meter
shows indication but
replace tub e s VI 7.
V16, and V14, in turn,

Refer to par. 82.

Refer to par. 82.

Refer to par. 82.

Replace switch S9.

Refer to par. 82.



52. Equipment Performance Checklist-Continued

E
Q
u
I
P
M
E
N
T

P
E
R
F
o
R
M
A
N
C
E

Item
No.

25

26

27

28

29

30

31

Item

SELECTIVITY switch__

LIMITER-OFF switch__

XTAL PHASING con
trol.

MOD-CW switch _

BEAT OSC controL _

METER RF-AF spring
return switch.

XTALS switch (in Radio
Receivers R-274A/
FRR and R-274C/
FRR only).

Action or condition

Tune receiver to a modu
lated signal and then
switch, in turn, from 3
KC position to 8 KC
and to 13 KC NON
XTAL positions; then
to .2 KC, .5 KC, and
1.3 KC XTAL posi
tions.

Set at LIMITER posi
tion. (When this check
is completed set at OFF
position.)

(Note SELECTIVITY
switch is at a XTAL
position.) Turn XTAL
PHASING control in
either direction, as
needed. (When this
check is completed set
SELECTIVITY
switch at 3 KC posi
tion.)

Set at CW position and
tune in a c-w signal on
one of the h-f bands.
(Be sure that BEAT
OSC. control is set at 0
knob dial position.)

Obtain beat note tone
output by rotating, in
either direction, to
some position on knob
dial scale.

Then set AUDIO GAIN
control fully coun ter
clockwise. Hold spring
return switch in its AF
depressed position and
slowly rotate AUDIO
GAIN control clock
wise, watching that
meter indication is not
off scale.

Switch from VFO to
switch position of crys
tal fitted holder. Set
TUNING and BAND
CHANGE controls for
signal frequency to be
tuned in. (Note AVC
MAN switch is at AVC
position as required for
meter Ml to provide an.
indication.)

Normal indications

Receiver noise output
increases as recei ver
NON-XTAL ban d 
width is increased, and
higher audio-frequency
response levels increase
as XTAL bandwidth is
increased. Tuning of
recei ver is sharper as
bandwidthisdecreased.

Receiver audible noise
. output is attenuated.

Unwanted heterodyne
signal is atten uated
highly.

Beat-frequency audio sig
nal is zero-beat "'hen
receiver is tuned.

Change in pitch of audio
tone is noted, the pi tch
increasing in ei ther di
rection from 0 knob
dial position.

METER AF indication
increases as AUDIO
GAIN control is ro
tated clockwise.

Signal heard in headset__

Corrective measures

Refer to par. 95.

Refer to par. 82.

Refer to par. 87.

Replace-'tubes VI2 and
V13, in turn.

Refer to par. 87.

Replace V15.
Refer to par. 86.

If signal cannot be
tuned in replace tube
V3 and/or crystal
used. Refer to pal'.
88.
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52. Equipment performance Checklist-Continued

Item I Item
I

Action or condition
I

Normal indications
I

Corrective measuresNo.
---

E 31 XTALS switch (in Radio Set MOD-CW switch, as
Q. Receivers R-274AJ applicable to signal.

FRR and R-274CJ Tune in signal using Li
p FRR only)-Con. FREQ and then TUN-
E ING control.
R Repeat for each crystal
F switch position, using
0 same crystal or others,
R in turn.
M 32 Li FREQ control (in Same as for item 3L _____ Varies frequency of crys- Refer to par. 88.
A Radio Receivers R- tal in frequency control
N 274AJFRR and R- unit holder selected, to
C 274C/FRR only). accurately tune in sig-
E naI, as evidenced by

increase in meter M1
indication.

---~- -
S 33 RF GAIN switch _______ Turn RF GAIN control Dial lamps go out. No Replace switch SlO.
T fully counterclockwise, noise or signals are
0 and set switch at OFF heard in headset.
p position.
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CHAPTER 4

THEORY

53. Block Diagram
(fig. 22)

Radio Receivers R-483jFRR, R-483AjFRR,
and R-320AjFRO are the general purpose super
heterodyne type, each having a frequency range
-of .54 to 54.0 me covered in six continuously vari
able tuning bands. Radio Receivers R-274AjFRR
and R-2740jFRR have added provision for fixed
frequency, crystal-controlled reception within this
ranO'e but are used only from 1.35 to 29.7 me. Tob ,

maintain high image rejection ratios for signal fre
quencies above 7.4 mc, each receiver utilizes a sys
tem of double conversion on bands 4, 5, and 6.
On bands 1, 2, and 3, the intermediate frequency
used is 455 kc; on bands 4, 5, and 6 the signal is
first converted to the 3,955-kc intermediate fre
quency and then to the 455-kc intermediate fre
quency. Figure 22 shows in block diagram from
the signal path through each receiver both for
single and double conversion. It also shows the
distribution of the B+ rectifier d-c supply volt
ages, the arrangement providing for the switch
control of each mode of operation of the receiver.
When SEND-REO switch S9 is in the SEND
position, VI and V2 are inoperative, thus desensi
tizing the receiver. In each of Radio Receivers
R-483jFRR, R-320AjFRO, and R-274AjFRR, a
relay (fig. 22) may be used to perform the switch
function of S9. The frequency band indented by
the BAND OHANGE switch determines whether
switch S4 is in its single or double conversion posi
tion. When V7 is operative, as for single con
version, V6 and V8 are inoperative, the reverse
being the case for double conversion. When
MOD-OW switch S7 is in the OW position, V13 is
operative; when it is in the MOD position, V13 is
inoperative. Complete schematic diagrams are
included for each receiver type (figs. 99 through
102). In Radio Receivers R-274AjFRR and R
274CjFRR, the VFO-XTALS 1-2-3-4-5-6 switch
provides for continuously variable or fixed-fre
quency, crystal-controlled reception, depending

on whether it is in its VFO or one of its six XTALS
positions.

a. First R-F Amplifier. First r-f amplifier stage
VI derives signal input from the doublet antenna
system (par. 23). The antenna coupling, pro
vided each frequency band of the receiver, presents
an input impedance match (95 ohms), for optimum
coupling. This stage provides reasonable con
stancy of gain and the proper tracking of all signals
tuned in. The signal resonant circuits associated
with the stage provide part of the total preselec
tion used to develop the high image rejection
ratios of the receiver. The stage output is im
pressed on the control grid of second r-f amplifier
stage V2.

b. Second R-F Amplifier. Second r-f amplifier
staO'e V2 is similar to first r-f amplifier sta,ge VI.

b

It provides the signal tuned in with further pre-
selection, constant amplification, and high signal
to-::lOise ratios. The stage output is fed to the
signal grid of the first mixer stage V5.

c. Variable-Frequency Oscillator. Vfo (variable
frequency oscillator) V4 provides convers~on

oscillator output suited for frequency converSlOn
(heterodyne detection) of the signal tuned in. In
Radio Receivers R-274AjFRR and R-274CjFRR,
V4 is made operative by switch S2 in the VFO
position. The output is always higher in frequency
than the signal tuned in. On bands 1, 2, and 3,
the difference frequency is 455 kc, and on bands
4 5 and 6 it is 3 955 kc. The vfo output is fed, , ,
to first mixer stage V5.

d. H-F Orystal Oscillator. H-f crystal oscillator
V3, forming part of Radio Receivers R-274AjFRR
and R-274CjFRR, when made operative by switch
S2 in the XTALS position, provides output at a
frequency of oscillation suitable for frequency
conversion (heterodyne detection) of the signal
tuned in. On bands 1, 2, and 3, the oscillations
are higher in frequency by 455 kc and on bands
4 5 · and 6 are hiO'her by 3,955 kc, than the

" , b

frequency of the signal received. The oscillator
output is fed to first mixer stage V5.
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Cathode follower V16A is
stage of the receiver. It

e. First Mixer. First mixer stage V5 derives
signal input from V2 and the vfo input from V4 or
V3 as applicable. It acts to heterodyne-detect
the two signals to the difference frequency. For
single conversion, the stage 455-kc i-f signal output
is fed to 455-kc i-f gate V7. For double conversion,
the stage 3,955-kc i-f signal output is fed to second
mixer stage V6.

f. 455-lcc I-F Gate. The 455-kc i-f gate V7 is
made operative by switch S4 for single conversion.
The stage provides the 455-kc single conversion
signal at the proper voltage level to the input of
the i-f filter circuit of first i-I amplifier stage V9.

g. 8.5-mc Crystal Oscillator. The 3.5-mc crystal
oscillator V8 is made operative by switch S4 for
double conversion when BAND CHANGE switch
Sl is indented for band 4, 5, or 6. To provide for
the conversion to 455 kc of the 3,955"kc signal
input to V6, the output froin the 3.5mc oscillator
is coupled directly to second mixer stage V6.

h. Second Mixer. Second mixer stage V6 is
made operative by switch S4 which assumes its
double conversion position when the BAND
CHANGE switch Sl is indented for band 4, 5, or
6. It derives 3.955-mc signal input from V5 and
3.5-mc crystal oscillator input from V8. It acts to
heterodyne-detect the two signals to 455 kc, and
this i-f signal is fed to the i-f filter circuit.

i. I-F Filter Circuit. The i-f filter circuit de
rives signal input at 455 kc from V7 or V6,
operative for single and double conversion. It
comprises selective circuitry resonant to 455 kc.
The three XTAL positions of S5 provide for crystal
(455-kc) selectivity of the i-f filter circuit. The
NON-XTAL selectivity provided is that due to
the tuned circuitry alone. The output from the
i-f filter circuit provides the 455-kc signal as input
to first i-f amplifier stage V9.

j. First I-F Amplijier. First i-f amplifier stage
V9 derives 455-kc signal input from the i-f filter
circuit. The signal gain of the stage for each
degree of selectivity accounts for almost half the
overall gain of the receiver. The stage output at
455 kc is fed to second i-f amplifier stage VIO.

le. Second I-F Amplijier. Second i-f amplifier
stage VIO is identical with first i-f amplifier stage
V9. As such, it duplicates the gain and the selec
tivity prOVided by V9. V9 and VIO thus provide
almost all of the overall gain of the receiver. The
stage provides the 455-kc signal it derives from
V9, as input to i-f driver stage Vll and also to
cathode follower V16A in Radio Receivers
R-483A/FRR and R-274C/FRR.

l. I-F Driver. I-f driver stage Vll provides the
455-kc signal it derives from second i-f amplifier
VIO at a level sufficient to dJ..ive detector V14A
and avc rectifier V14B; also cathode follower
V16A in Radio Receivers R-483/FRR, R-274AI
FRR, and R-320A/FRC. It is used primarily,
however, to isolate the loading due to V14A and
V14B from second i-f amplifier VIO, so that VIO
can develop the circuit selectivities required.

m. Beat-Frequency Oscillator. Bfo V13 is made
operative when MOD-CW switch S7 is in the CW
position. Then the bfo provides oscillations for
detector use to make audible keyed c-w or fre
quency-shift signals received. The oscillations
are at a frequency of 455 kc, ±3 kc, depending on
the setting of the BEAT OSC. control. The
oscillations are fed to the input grid of bfo buffer
amplifier stage V12.

n. Bfo Buffer Amplijier. Bfo buffer-amplifier
stage V12 amplifies the bfo output fed to it from
bfo V13. The stage BFO INJ control provides
for adjusting the stage output level fed to the de
tector (V14A) and avc rectifier (V14B), and to
cathode-follower stage V16A in Radio Receivers
R-483 (FRR, R-320A/FRC, and R-274A/FRR.
However, for normal use it is set for maximum
output.

o. Detector. DetectorV14Aderivesinputat455
kc from i-f driver stage VII. Its rectifying process
provides for unidirectional output which varies in
amplitude at the signal intelligence rate. The
audio variations of the unidirectional output pro
vide for input to first (a-f) amplifier stage V16B,
the d-c output itself providing a negative bias for
noise limiter rectifier VI5A. The level of the d-c
output, being proportional to the signal received,
also is used to provide for a signal level indication
on meter MI, when the AVC-MAN switch (S8)
is in the AVC position. When the detector input
is derived both from i-f driver Vll and bfo buffer
amplifier V12 as for keyed c-w and frequency-shift
reception, the audio variation is single-tone output
for the former and two-tone output for the latter.
The pitch of the tone in the former instance
depends on the setting of the BEAT OSC. control
and in the latter instance, both on the BEAT
OCS. setting used and on the carrier shift. 'iiVhen
the detector input is due to unavoidable pulse-type
noise, such as that caused by ignition systems,
the audio variations are at the audible rate of the
interference.

p. Cathode Follower.
the 455-kc i-f output
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provides desired low-impedance, 70-ohm coaxial
cable interconnection with other station equip
ment. The 455-kc i-f signal input to the stage is
derived from i-f driver stage VII in Radio Re
ceivers R-483/FRR, R-274A/FRR, and R~320A/

FRC, but from second i-f amplifier VIO in Radio
Receivers R-483A/FRR and R-274C/FRR.

q. Avc Rectifier. Avc rectifier V I4B is pro
vided with 455 kc signal input from i-f driver stage
Vll. It comprises a delay bias avc system which
functions to maintain the receiver audio output
reasonably constant for received signals at input
levels to VI4B which exceed the delay bias used.
When AVC-MAN switch S8 is in the AVC posi
tion, the avc bus provides the negative bias de
veloped by VI4B to VI, V2, V9, and VIO to
reduce their gain in relation to the strength of
the signal received. In Radio Receiver R-274C/
FRR, from serial No. 1570, the avc bus provides
the negative bias also to 455-kc i-f gate V7 and
to second mixer V6; the avc bias applied to VI and
V2 is taken from a screw terminal 'connection.
Two screw terminals are provided, one for normal
use and one for the direction finder use of the
reCelver.

r. Noise Limiter Rectifier. Noise limiter recti
fier VI5A operates to bypass noise, such as that
caused by ignition systems, from the audio system
of the receiver, when LIMITER-OFF switch S6
is in the LIMITER position. The desired audio
signal is bypassed with the noise for the interval of
each noise spike. VI5A derives negative bias and
noise input, if any, from the VI4A detector. The
negative bias maintains VI5A in a nonconducting
state until the level of the noise input to it is
sufficient to cause it to conduct. When VI5A
conducts, it provides for its noise limiter function.

s. First A-F Amplifier.' First a-f amplifier
VI6B derives signal input from the VI4A detector.
It is the driver stage for a-f power amplifier V17
and provides the a-f signal at a voltage level
sufficient for VI7 to develop the a-f output of the
reCeIver.

t. A-F Power Amplifier. A-f power amplier
VI7 derives a-f signal input from first a-f amplifier
stage VI6B. It develops a-f signal output in a
600-ohm matching load or loudspeaker and in an
8,000-ohm headset, when connected to the receiver.

u. A-F Output Meter Rectifier. A-f output meter
rectifier VI5B provides for meter MI to indicate
the receiver AUDIO OUTPUT power to a 600-ohm
load when METER RF-AF switch Sl1is held
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depressed in the AF position. In the normal
METER RF position of SI1, VI5B is inoperative.

v. Power Supply. The self-contained power
supply comprises the B+ rectifier, the bias
rectifier, and the a-c (alternating-current) filament
supply.

(1) B+ rectifier. The B+ rectifier com
prises full-wave rectifier VI9 and voltage
regulator VI8. VI8 stabilizes the + 150
volt d-c supply voltage of the B+ recti
fier. The RF GAIN control setting
chosen accounts far the +228 to +265,
and the +280 to +305 d-c voltage range
of the unregulated d-c supply voltages of
the B+ rectifier; also for that of the +90
to + 150 d-c supply voltage used in
Radio Receiver R-274C/FRR from serial
No. 487. The B + rectifier provides the
B+ supply voltage requirements of the
reCeIver.

(2) Bias rectifier. The bias rectifier com
prises full-wave rectifier V20. It pro
vides -1 volt and -10 volts d-c bias
voltages and a continuous bias voltage
range within the limits of -1 to -51 d-c
volts, depending on the setting of the
RF GAIN control. In Radio Receivers
R-483A/FRR and R-274C/FRR, there
is a -7.8 volts d-c supply. The bias
rectifier provides the fixed bias supply
voltages requirements of the receiver.

(3) A-c filament supply. The a-c filament
supply comprises four a-c filament wind
ings rates at 5,6.3, and 7.5 (two windings)
volts ac. The a-c filament supply pro
vides the a-c filament and pilot lamp
power requirements of the receiver.

54. First R~F Amplifier Stage V1
(figs. 23, 24, and 25)

a. First r-f amplifier stage VI functions similarly
for each band selected by BAND CHANGE
switch S1. For band 1 (.54 to 1.35 mc), switch SI
sections A and B, respectively, associate r-f tuner
subassemblies LI and L8 with the stage. The
doublet antenna system lead-in wire is connected
to antenna socket connector Jl through antenna
adapter connectors P2 and P3. (When a simple
single-wire antenna is connected thJ:ough P2
and P3 to one terminal of J1, the other terminal
of Jl is provided with a short lead grounded to
the receiver chassis.) Trimmer capacitors C2



and C26 enable alinement to the proper point
on the h-f end of the .54- to 1.35-mc frequency
range of the calibrated main tuning dial. At
the l-f (low-frequency) end, alinement is accom
plished by inductance - trimming-that is, by
adjusting the adjustable iron cores of L1 and of LS,
through use of adjusting screw protruding from
the coil form of each. Low-impedance coupling
capaci tor C27, by being common to the primary
and secondary of LS, provides for low-impedance
capacitive coupling in conjunction with the mutual
coupling existent between the windings of LS.
Resistor R7 acts to broaden the self-resonance of
the primary of LS so that in conjunction with the
complex coupling of LS it provides for uniform
stage gain, regardless of the frequency of the signal
tuned in on the band. With the signal tuned in,
tlu-ough use of the TUNING control, first and
second dual-sections CIA, C1B, and C1C, C1D
of the ganged four dual-section main TUNING
capacitor, resonate L1 and Ls, respectively, to the
extent necessary for proper tracking of the stage.

b. Screen voltage is applied (from terminal 4 on
terminal board E13) through a decoupling circuit
(resistor R4 and capacitors C21 and C23) and the
screen decoupling circuit (screen voltage-dropping
resistors R3 and screen r-f bypass capacitor C20)
(fig. 23). Plate voltage is applied (from terminal
4 of E13) through a decoupling circuit (resistor R6
and capacitors C22 and C23), resistor R5, and r-f
choke L7. Capacitor C163 provides added supply
line decoupling action in Radio Receivers R-4S3Aj
FRR and R-274CjFRR to serial No. 4S6. Sep
arate screen voltage supply is provided VI (from
the junction of resistors R72 and R73) (fig. 24).
Note that R3 now is 3,300 ohms. The plate volt
age supply to VI is outlined in figure 23, but de
coupling capacitor C165 has been added, and C23
no longer provides for plate decoupling action.
In figure 25, the screen and plate voltages are
applied as outlined in figure 23 with C163 included.
Capacitor C24 blocks the plate voltage from the
tuned-plate circuit. Bias voltage is applied to the
grid through AVC-MA switch Ss and resistors
R2 and Rl. When S8 is in the MAN position,
negative d-c voltage from the movable arm of RF
GAIN control R93 is impressed directly to SS.
When Ss is in the AVC position, this is still the
case but resistor R97 is connected between Ss an
R93. Resistor R94 provides a negative bias of 1
volt to the grid when R93 is set fully clockwise,
usually when 8S is at AVC. Also, the avc nega
tive bias developed by the avc rectifier is applied

fully to the grid through SS, R2, and R1 (figs. 23
and 24), but particularly so in figme 25, since
resistors R4S, R1l5, and R1l6 act as a voltage
divider from the avc bus to the -I-volt d-c bias
supply. The screw terminal tap junction between
R48 and R1l5 is that normally used; the terminal
between R1l5 and R1l6 is used for thc direction
finder use of the receiver. Capacitor CIS blocks
the bias voltage from the tuned-grid circuit.
Capacitors C19 and C41 and· resistor R2 act as a
filter in the avc line and have some effect on the
time constant of the avc circuit. R97 isolates the
avc bias to the grid circuit. In figure 25, when Ss
is at AVC and R93 is set elsewhere than at the
maximum clockwise position, the actual negative
bias effective at the grid is a complex resultant of
the avc bias developed and the bias caused by the
setting of R93.

c. Signal voltage across Ll is coupled through
capacitor CIS to the control grid of the 6BA6 tube
used in the stage. The amplified signal output of
the stage appears across C1D. Rl isolates signal
input voltages to the control grid and L7 and R5
isolate signal output voltages to the tuned circuit.
R5 provides for the isolating impedance presented
by L7 and R5 to be more uniform throughout the
band than that of L7 alone.

d. Low time constant resistor R103 provides for
C27 to discharge through it when SEND-REC
switch S9 is switched from SEND to REC. Ll
requires tracking capacitor C3 to compensate for
the use of C27, so that L1 tracks properly with
LS, since each provides for the band coverage
through use of identical dual sections (CIA and
CIB, and C1C and CID) of main TUNING
capacitor Cl.

e. The r-f tuner subassemblies (figs. 97 through
102) for bands 1, 2, 3, and 4 are similar, except
for the electrical values of the frequency deter
mining elements which they comprise (figs. 97, 9S,
or 99 and 100, 101, or 102). Also L10 on band 3
and Lll on band 4 further incorporate padder
capacitors C30 and C33, in parallel with CIC and
C1D. C30 and C33 are tracking requirements
on their respective bands. LS of band 5 and L6
of band 6 are similar to L1 of band 1. Note,
however, that the C1B section of the main tuning
capacitor is not used. L12 of band 5 and Ll3~of
band 6 are of different design to their counterparts
used on bands 1, 2, 3, and 4. L12 and L13 pro
vide for high-impedance capacitive coupling, apart
from mutual coupling, by the manner in which
the primary and secondary windings of each are
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interwound. For L12 and L13, the CIC and
OlD sections of the main TUNING capacitor are
-connected in series. On band 5, padder capacitor
037 parallels CID and trimmer capacitor C36
parallels ClC; on band 6 these capacitors are C39
and C38. CIC and CID are connected in series
so that the L to C ratio of the tuned circuits used
on bands 5 and 6, is high enough to provide for
the added preselection required at the higher signal
frequencies. The higher capacitive reactance
resultant requires that the stage output voltage
developed be tapped down, that used being the
voltage across CID.

55. Second R-F Amplifier Stage V2 ,
(figs. 23, 24, and 25)

a. Second r-f amplifier stage V2 functions simi
larly for ~ach band selected by BAND CHANGE
switch S1. The section of Sl, when indented for
band 1, provides for r-f tuner subassembly L15 to
become a part of the stage. With the signal tuned
in, the third dual section (CIE and ClF) of the
ganged tuning capacitor provides for the resonance
of L15, to the extent of the stage tracking. L15 is
identical with L8, as are SIC to SIB. On band 1,
trimmer capacitor C46 provides for the proper h-f
alinement and the adjustable iron core of L15
provides for the proper 1-£ alinement. Capacitor
C47 provides for low-impedance capacitive cou
pling and also for the proper tracking of L15 with
L8. Resistor R17 broadens the self-resonance of
the pl'imary of L15.

b. In figure 23, screen voltage is applied (from
terminal 4 on terminal board E13) through a
decoupling circuit (resistor R6 and capacitors
022 and C23), and the screen decoupling circuit
(screen voltage-dropping resistor R14 and screen
r-f bypass capacitor C42). Plate voltage is
applied (from terminal 4 of E13) through a
decoupling circuit (resistor R16 and capacitor
C23 and C43), resistor R15, and r-f choke L14.
Separate screen voltage supply is provided V2
(from the junction of resistors R72 and R73) (fig.
24). Note that R14 now is 3,300 ohms. The
plate voltage supply to V2 is outlined in figure 23,
but C165 has been added, and 023 no longer
provides for plate circuit decoupling action. In
figure 25, the screen and plate supply voltages are
applied as outlined in figure 23, with C163 in
cluded; also resistor R1l4 and capacitor C166 are
used to provide for further screen circuit decou
pling action. Resistor R6 is no longer in the
screen voltage supply to V2. Capacitor C44

blocks the plate voltage from the tuned-plate
circuit. Bias voltage is shunt-fed to the grid
through AVO-MAN switch S8, and resistors R12
and R13; the avc negative bias and bias rectifier
voltages impressed on the grid are the same as
those outlined for VI (par. 54b). Capacitor C25

, blocks the hias voltage from the tuned-grid cir
cuit. Capacitors C40 and C4l and resistor R12
act as a filter in the avc line and have some effect
on the time constant of the avc circuit.

c. Signal voltage across L8 is coupled through
resistor Rll and capacitor C25 to the control grid
of the 6BA6 tube used in the stage. The ampli
fied signal output of the stage appears across CIF.
It is coupled through resistor R2l and capacitor
C45 (fig. 23) to first mixer V5, but C45 is not used
in figures 24 and 25. R13 isolates signal input
voltages to the control grid and L14 and R15
isolate signal output voltages to the tuned circuit.
R15 provides for the blocking impedance pre
sented by L14 and R15 to be more uniform
throughout the band than that of L14 alone.
Grid suppressor resistor Rll provides against the
spurious oscillation of the stage.

d. As outlined for their counterparts (par. 54),
low time constant resistor R104 provides for the
discharge of low-impedance coupling capacitor
C47 when S9 is switched to REO. Also, the use
of C47 provides for L15 to track properly with
L8.

e. The interstage r-f tuner subassemblies (figs.
97 through 102), such as L8 and L15 for band 1,
are identical for each frequency band-that is,
L9, L16; LlO, L17; Lll, L18; L12, L19; and L13,
L20. As such, the band circuit differences out
lined in paragraph Me are applicable similarly to
second r-f amplifier stage V2.

56. Variable-Frequency Oscillator V 4
(fig. 26)

a. Vfo V4 functions as a tuned-grid oscillator
or as a Colpitts oscillator depending on whether
the receiver is switched for single or double con
version. In Radio Receivers R-274AjFRR and
R-274CjFRR, it is operative when S2 is in the
VFO position. For band 1, the SID section of
BAND CRANGE switch Sl provides for the
L25 r-f tuner subassembly to become part of the
vfo. Temperature compensating capacitors C79
and C80, in parallel with TUNING capacitor
CIG. and ClR, assure that the vfo frequency
stability is good enough for the receiver to provide
for the i-f crystal selective reception of c-w signals.
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Figure 26. Radio receive?', all types, schematic diagram of variable-jTeqttency oscillator.

On band 1, trimmer capacitor 076 provides for
the proper h-f alinement and the adjustable iron
core of L25 provides for the proper I-f alinement.
The oscillator tracking capacitor is 078 but the
oscillator tracking also depends on low-impedance
coupling capacitor 077. The fourth dual-section
capacitor, 01G and 01R, of the 'ganged main
TUNING capacitor, provide for the oscillations
of the resonance tuned-grid circuit of V4 to be 455
kc higher in frequency than the signal frequency
tuned in.

b. Regulated B+ voltage is shunt-fed to the
plate (from terminal 2 on terminal board E13)
through 82 (par. 53d), the decoupling circuit
(resistor R30 and capacitors 072 and 071),
resistor R29, and r-f choke L24. R29 provides for
the blocking impedance presented by L24 and
R29 to be more uniform over the oscillator range
than that of L2~ alone. Grid-leak bias, provided
by combination of resistor R22 and capacitor 075,
is used so that the correct self-starting conditions
for the oscillations of the vfo are always present.

c. The oscillations developed by the vfo closely
approximate the resonant frequency of the tuned
grid circuit. The application of regulated B+
voltage to the plate of the 604 tube used causes a

disturbance in the tube grid circuit such that grid
current starts to flow. This grid current has a
d-c component which flows through R22 to self·
bias the tube and an a-c component which flows
through 075 and the tuned circuit. The a-c
component of the grid current causes the tuned
grid circuit to provide resonant output to the
grid through 075 at the frequency of the tuned
circuit oscillations. Tube 604, having amplifying
properties, provides for the oscillations developed
at its plate to be 1800 out of phase with those at
the grid so that when they are fed back to the
grid circuit through 074 and L25 their phase is
correct to sustain the grid oscillations developed.
As the tube self-bias is developed, grid and plate
current flow only at the crest of each cycle of the
tuned-circuit oscillations. The tube condition for
sustaining the oscillations is such that the tuned
grid cu'cuit is provided with sufficient feedback
power to equal the tuned-circuit resistance losses
and the tuned-circuit power draul caused by the
grid leak and the grid dissipation. The oscilla
tions developed at the plate are fed back to the
gl:id by way of feedback capacitor 074, the com
plex low-impedance coupling of L25, and grid
capacitor 075. The complex coupling used com-

62



prises mutual coupling caused by the windings of
r-f coil L25 and low-impedance capacitive coupling
caused by 077. The complex coupling used tends
to maintain the output level of the vfo constant
when tuned over the frequency range of band 1.
The vfo output is taken from the grid of V4 and
fed to first mixer stage V5.

d. R-f tuner subassemblies (figs. 97 through
102) L26 and L27, used on bands 2 and 3, respec
tively, are similar to L25 except for the electrical
values of the frequency determining elements each
comprises. L26 on band 2 does not use a low
impedance coupling capacitor. Also, L27 on band
3 further incorporates padder capacitor 083, in
parallel with 01G. R-f tuner subassemblies L28,
L29, and L30, used on bands 4, 5, and 6, respec
tively, are similar to each other, but differ from
those used on bands 1, 2, and 3. The difference
is that the vfo tuned circuit of each is a Oolpitts
type and common to both the plate and grid cir
cuits of V4, instead of being confined to the grid
circuit. For, band 4, r-f coil L28, in series with
two parallel oscillator tracking capacitors 088 and
C89, and shunted by 01G and 01R in series,
comprise the tuned cu:cuit, apart from trimmer
capacitor 086 which parallels 01G, and the pad-

del' capacitor 087 which parallels OIR. The
grounded junction of 01G and 01H provides for
the tuned circuit to be common to the plate and
grid circuits of V4 so that the tuned-circuit oscil
lations can be fed to the grid and also in order
that the oscillations at the plate are coupled to
the tuned cU'cuit in additive phase to sustain
them. On bands 4, 5, 6, the vfo oscillations are
always 3,955 kc higher in frequency than the
signal tuned in. The Oolpitts circuit is used to
meet the need of a better oscillator at the higher
frequencies developed.

57. H-F Crystal Oscillator V3
(fig. 27)

a. R-f crystal oscillator V3, in Radio Receivers
R-274AjFRR and R-2740jFRR, functions as a.
fixed-frequency crystal oscillator for bands 2
through 5 of the receiver. For band 2, the SID
section of BAND OHANGE switch SI provides
for the L26 r-f tuner subassembly to become part
of the h-f crystal oscillator. Here, the function of
L26 is to amplify the r-f energy from V3 and to
provide oscillator output coupling to first mixer
stage V5. As explained below, in other bands,
the oscillator transformers are tuned to amplify at.
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crystal harmonic frequencies. The h-f crystal
oscillator comprises a shielded frequency control
unit which has a tube socket and six crystal
sockets on its top face. Any of the six crystal
sockets may be fitted with a crystal whose fre
quency of oscillation is suited to any signal fre
quency from 1.35 to 29.7 mc. The crystal sockets
are numbered 1, 2, 3, 4, 5, and 6, corresponding
to the switch positions of the XTALS switch
(S2, S3). S2 is contained in the frequency con
trol unit and is of the dual-section type. S3 is
separately mounted on the gear-train base-plate
assembly of the receiver. The XTALS swi tch
knob on the front panel actuates S2 directly and
actuates S3 tln'ough a lever and eccentric arrange
ment. When the XTALS switch is in anyone of
its six positions, one section of S2 associates the
corresponding crystal socket and crystal with the
oscillator. The other section of t)2 provides for
regulated B+ supply voltage to be fed to the
oscillator. Also, S3 provides for the oscillator out
put connection to L26.

b. Screen voltage is applied (from terminal 2 of
terminal board E13) through S2 in the XTALS
position, the decoupling circuit (resistor R24 and
capacitors C64 and C73), and r-f choke L23.
Plate voltage is applied (from the junction of
C161B, L51, and L52 to terminal board E7 in the
frequency control unit) through the ruter network
(resistor R25, capacitor C61, and two r-f chokes
L22 and L2l). Self-bias is provided by grid-leak
resistor R23.

c. The h-f crystal oscillator uses an electron-
. coupled Pierce-type circuit. The Pierce oscillator
is the equivalent of the Colpitts-type oscillator.
Figure 27 shows that the oscillatory circuit ele
ments of V3 are the screen grid, control grid, and
cathode forming a triode oscillator with the screen
grid acting as a plate. The oscillations developed
at the plate element (screen grid) of V3 are coupled
back to the grid circuit through the grid to oscilla
tor plate capacitance in parallel with the capaci
tance of the crystal holder and C62. Coupling to
the plate of V3 is through the electron stream with
the suppressor acting to prevent secondary emis
sion from the plate. Harmonic output is possible
because the plate current is in the form of pulses of
high harmonic content. The oscillations devel
oped at the plate are coupled thi'ough capacitor
C60 and the closed position of S3 to the primary of
L26. Output load impedances L26 through L29
may be tuned to the fundamental or up to the
third harmonic frequency of any crystal unit used.
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The complex coupling of L26 provides for the
oscillations to be coupled tln'ough capacitor C75
to first mixer stage V5. L21 and L22 are self
resonant separately at high and low r-f frequencies
and maintain high oscillator output to the plate
load circuit of V3 through C60 by presenting a high
impedance in the appropriate frequency range.
In the circuit under discussion, part of the tuning
capacitor is replaced by 1:1 FREQ capacitor C65 in
series with C63, their junction being at the
cathode. Since C65 is variable, it provides for a
slight adjustment in the frequency of the oscilla
tions. This is so since the effective capacity in
shunt with the crystal can be considered as forming
part of the equivalent resonant circuit of the crys
tal; comprising the frequency determining ele
ments of the oscillator. The TUNING control
signal resonance position of the four-gang eight
section tuning capacitor is chosen to provide for
further resonating the tuned circuitry in r-f
amplifiers VI and V2.

d. On bands 2 and 3, r-f tuner subassemblies
L26 and L27, respectively (fig. 99) are associated
with the h-f crystal oscillator. L26 and L27 are
similar to L25 (par. 56d), and L27 functions as
described for'L26 (par. 57a). On bands 4 and 5,
r-f tuner subassemblies L28 and L29 (fig. 97) are
associated with the h-f crystal oscillator. As for
L26, each, on its respective band, provides for
coupling the h-f crystal oscillator output to first
mixer V5. Here the coupling through L28 and
L29 is direct; no mutual inductance is provided by
r-f coils L28 and L29.

e. On bands 2 and 3 (fig. 99), the frequency. of
oscillation of any crystal used is always the signal
frequency for which it is intended plus 455 kc.
On bands 4 and 5, the frequency of oscillation is
the signal frequency plus 3,955 kc. Since the
crystals have a tolerance of .005 percent of fre
quency, the 1:1 FREQ tuning adjustment is pro
vided to adjust accurately the crystal frequency
of each crystal used. This is done so that first
mixer stage. V5 i-f signal output is exactly 455 kc
or 3,955 kc, as applicable. Otherwise, the 455
kc or 3,955 kc i-f signal output of V5 does not
center up exactly at the midband alinement points
of the subsequent i-f selective circuits provided
for each signal.

58. First Mixer Stage V5
(fig. 28)

u. First mixer stage V5 functions as a frequency
converter for each of the six frequency bands of the
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receiver. With the signal tuned. in, it derives
signal input from second r-f amplifier V2 which is
at a much lower level than the conversion oscilla
tion input to it from vfo V4. Because of the elec
tronic additive mixing provided by first mixer
tube V5, the plate current of the tube contains a
frequency component at 455 kc for signals tuned
in on band 1, 2, or 3. The 455-kc signal is pro
vided with stage circuitry resonant to 455 kc,
across which the stage output signal at 455 kc is
developed. The stage amplification provided is
negligible.

b. Regulated B+ voltage (from terminal 2 of
E13) is fed to the screen grid through the screen
grid decoupling circuit (screen grid voltage
dropping resistor R28, r-f bypass capacitor C73,
and screen grid r-f bypass capacitor C68). Regu
lated B+ voltage is fed to the plate tlu'ough a
decoupling circuit (resistor R31 and capacitor
070), and the primary of mixer plate transformer
Tl-that is, the primaries of r-f transformers L32
and L31. Self-bias voltage is developed in cathode
resistor R27 which is bypassed for rf by capacitor
C66. Resistor R22 is the grid-leak resistor; it
completes the grid circuit so that the cathode self
bias of V5 and the grid-leak bias across it (due to
vfo V4) are both effective at the grid.

c. The signal voltage output of second r-f ampli
fier stage V2 is fed to the pin 7 grid of the 6BE6
tube used in the stage through parasitic suppressor
R21 and coupling capacitor C45. It is applied

across the grid d-c return resistor R26. In Radio
Receivers R-483A/FRR and R-274C/FRR, a
direct connection is used; C45 is omitted. The
output of the vfo (V4), 455 kc higher in frequency
than the signal, is impressed to the pin 1 control
grid of V5. The desired signal output of V5 at
455 kc (for bands 1, 2, and 3) is developed across
the primary of L32· which is adj us table iron-core
tuned so that, in conjunction with the capacitor
069, it is parallel resonant to 455 kc. The primary
of L31 represents a low-impedance path for the
signal at 455 kc. The mutual coupling between
the primary and secondary of L32 provides for
the desired 455-kc signal output of the stage to
appear across the secondary loading of L32, con
sisting of resistors R32 and R33. R32 and R33
act as a voltage divider so that the stage output
across R32 can be fed directly to the 455-kc i-f
gate V7.

d. A signal tuned in on band 4, 5, or 6 results
in the stage output to be at 3,955 kc. The desired
0,955-kc signal is developed across the stage out
put resonant circuit, consisting of capacitor 067
and the primary of L31; L31 is adjustable iron
core tuned for resonance. 069 presents a low
impedance path for the signal at 3,955 kc. The
mutual coupling between the windings of L31
provides the 3,955-kc signal as input to r-f trans
former 1'2. The desired 3,955-kc signal output
from 1'2 is fed to second mixer stage V6. 1'2
comprises secondary tuned r-f transformer L33

275375-53--5 65



and tuned r-f coil L34, each of which is adjustable
iron-core tuned to 3,955 kc. Capacitors C97 and
C99, respectively, provide for the parallel reso
nance of L33 and L34. L34 by being loosely
coupled to the tuned secondary of L33 provides
for the 3,955-kc signal path through T2 to have
added preselection with regard to adjacent signal
channel selectivity, so that high image rejection
ratios develop with regard to the higher signal
frequencies tuned in on bands 4, 5, and 6.

59. 455-Kc I-F Gate V7
(figs. 29, 30, and 31)

a. The 455-kc i-f gate, V7, when operative,
completes the 455-kc i-f channel of the receiver
from first mixer stage V5 to the i-f filter circuit.
When inoperative, it acts as an open circuit.
With the signal tuned in on band 1, BAND
CHANGE switch 81 rotor cam provides for single
double conversion switch 84 to assume its single
conversion position, making the tube operati ve.

b. 8creen voltage is applied (from terminal 11
of terminal board E17) through the REC position
of 8END-REC switch 89, the single conversion
position of switch 84, and the screen grid decou
pling circuit (screen grid voltage dropping resistor
R39, r·f bypass capacitor C102, and screen grid r-f

455-KC I-F GATE
V7

SBA6

bypass capacitor C105). Plate voltage is applied
(from terminal 11 of E17) through the decoupling
circuit (resistor R41 and capacitors C109 and
C108) and the primary of i-f transformer L36. In
figure 29, negative bias voltage is applied to the
control grid (from terminals 3 and 9 of E17)
through resistors R34 and R32. In figures 30 and
31, self-bias is provided by resistor Rl12. In
figure 31, negative bias is applied to the grid
through AVC-MAN switch 88 and resistors R53
and R32. When 88 is in the MAN position, the
bias rectifier negative d-c voltage from the movable
arm of the RF GAIN control is fed directly to 88.
When 88 is in the AVC position, this is still the
case, but resistor R97 is connected between 88
and R93. Also, the avc negative bias developed
by the avc rectifier is applied fully to the grid
through 88, R53, and R32. Capacitor C165 and
resistor R53 act as a filter in the avc line and have
some effect on the time constant of the avc circuit.
R97 isolates the avc bias to the grid circuit.
Resistor R94 provides a negative bias of 1 dc
volt to the ?-"rid when R93 is set fully clockwise;
this is its normal setting when operating avc.
When R93 is set elsewhere than at maximum, the
actual negative bias effective at the grid is a com
plex resultant of the avc bias developed and the
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bias caused by the setting of R93. The use of
resistors R48, R1l5, and R1l6 as a voltage divider
for the avc bias developed is explained in para
graph 54b. These resistors are shown in figure
31, since they influence the actual negative bias
effective at the grid when S8 is at AVC.

c. The 455-kc signal input to the control grid
of the 6BA6 tube used in the stage is provided
through R33 across grid inpu t resistor R32 from
first mixer stage V5. In figure 29, resistor R34
and capacitor CI00 isolate the signal to the grid.
These are not required in figures 30 and 31. In
figure 31, decoupling is provided by R53 and C165.
The stage 455-kc signal output, to the i-f filter
circuit, is mutually coupled to the secondary of
the L36 i-f trahsformer. The primary of L36,
shunted by capacitor C107, is the parallel resonant
load impedance of the stage, the adjustable iron
core of L36 providing for alinement to 455 kc.

60. 3.5-Mc Crystal Oscillator VS
(fig. 32)

a. The 3.5 mc crystal oscillator is a fixed
frequency crystal-controlled oscillator in which the
tube plate-to-grid interelectrode capacitance pro
vides for the necessary oscillator feedback. The

3.5-mc crystal Y7 is used in the oscillator to main
tain highest possible receiver frequency stability
on band 4, 5, or 6. The 3.5-mc oscillator output
is used to heterodyne-detect the ,3,955-kc signals
to 455 kc. The 3.5-mc oscillator frequency is
chosen below the 3,955-kc' signal conversion fre
quency so that the oscillator predominant second
harmonic frequency at 7.0 mc is not within the
7.4- to 14.8-mc frequency range of band 4, the
lowest frequency band for which the 3.5-mc
oscillator is operative.

b. Plate voltage is applied (from terminal 11 of
terminal board E17) through S9 and S4 (in the
double conversion position), the decoupling circuit
(resistor R37 and capacitor C103), the plate circuit
decoupling network (plate voltage-dropping re
sistor R38 and plate r-f bypass capacitor C104),
and r-f choke L35. Self-bias, provided by grid
leak resistor R36, is used so that the oscillator is
self-starting. When the crystal and its holder are
replaced by their equivalent circuit (fig. 32), the
effective capacitance shunting R36 is equivalent
to a grid-leak capacitance.

c. When BAND CHANGE switch SI is in
dented so that S4 is set to its double conversion
position, the B+voltage applied to the plate of the

3:5-MC CRYSTAL OSC
V8

6C4

1---'I
I

L35
T9 192UH ILn---t=- I I

·1f"""" In ~I 1 ~;~ "" iO~~"1 ~~~, I

,1I--t-- I
L

- m~ I :':;:i- 1

EQUIVALEN; CIRCUIT • -"---- --~ I
OF CRYSTAL Y7 AND HOLDERI

L ~

R:>7
2200

TO 20 MIXER GRIO
(PIN I)

+ 228 TO +265 VDC

TO 11 ON El7 THRU S9NOTE:
UNLESS OTHERWISE SHOWN.
RESISTORS ARE IN OHMS. 54

IN DOUBLE CONVEPSION
POSITION
I

ACTIVATED BY I
- - -J BAND CHANGE f-~

SWITCH SIA.B.C.D TM851-28
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6C4 tube used causes a disturbance in the tube
grid circuit so that grid current starts - to flow.
The d-c component of the grid current flows
through R36 to self-bias the tube, and the a-c
component of the grid current flowing through the
crystal holder capacitance causes amplified oscil
lations to develop at the tube plate. Since L35
provides inductive loading, oscillations are set up
in the equivalent tuned circuit provided by Y7
between grid and cathode. The oscillator output
at 3.5 mc, developed across crystal Y7, is fed
directly to second mixer stage V6.

61. Second Mixer Stage V6
(fig. 33)

a. Second mixer stage V6 functions as a fre
quency converter for signals tuned in on band 4,
5, or 6. The second mixer stage derives 3,955-kc
signal input from first mixer stage V5 which is at
a much lower level than the 3.5-mc input it
derives from 3.5-mc crystal oscillator V8. Be
cause of the heterodyne detection provided by
second mixer tube V6, the plate current of the
tube contains a frequency component at 455 kc
for signals tuned in on band 4, 5, or 6. The
455-kc signal is provided with stage circuitry

resonant to 455 kc, across which the stage output
signal at 455 kc is developed. The stage gain
provided is negligible.

b. B + voltage is fed to the screen grid (from
terminal 11 of E 17) through S9 (in REC position),
S4 (in double conversion position), the de
coupling circuit (resistor R37 and capacitor C102
and C103), and the screen grid decoupling circuit
(screen grid voltage-dropping resistor R40 anel
screen grid r-f bypass capacitor C106). B+ voltage
is fed to the plate (from terminal 11 of E17)
through the plate decoupling circuit (resistor R41
and capacitors C108 and C109), and the tuned
primary of L36 i-f transformer. In radio receiv
ers, all types other than R-274C/FRR, from serial
No. 1570, fixed bias is applied to the pin 7 signal
grid from the junction of R94 and R93 through
the decoupling circuit (resistor R35 and capacitor
C98) and r-f choke coil L34. In Radio Receiver
R-274C/FRR from serial No. 1570, negative bias
is applied to the grid in a like manner but from
AVC-MAN switch S8. When S8 is in the MAN
position, the bias rectifier negative d-c voltage
from the movable arm of the RF GAIN control
is impressed directly to S8. When S8 is in the
AVC position, this is. still the case, but resistor
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R97 is connected between Ss and R93. Also,
the avc negative bias developed by the avc
rectifier is applied fully to the grid through SS,
R35, and L34. Capacitor C9S and resistor R35
act as a filter in the avc line and have some effect
on the time constant of the avc circuit. The
functions of R97, R94, R93, R4S, R115, and
R116 are as explained in paragraph 59b. Resistor
R36 is the grid-leak resistor. It completes the
oscillator injection grid circuit so that the grid
leak bias, due to the 3.5-mc crystal oscillator,
is effective at this grid.

c. The 3,955-kc signal voltage output of first
mixer stage V5, for band 4, 5, or 6, is impressed to
the pin 7 grid of the 6BE6 tube used in this stage.
Also, the 3.5-mc oscillations are impressed to the
pin 1 grid of V6. The desired 455-kc signal output
of V6 to the i-f filter circuit is coupled mutually to
the secondary of i-f transformer L36. Since L36
is common to both second mixer stage V6 and 455
kc i-f gate V7, the parallel resonant load impedance
of V6 also is that of V7, as explained in paragraph
59c.

62. I-F Filter Circuit
(fig. 34)

a. The i-f filter circuit does not use a vacuum
tube. It comprises i-f transformer subassembly T3
and the S5A dual section of SELECTIVITY
switch S5. T3 consists of i-f transformer L36, a
bridge network, r-f coil L37, and capacitors Cl13
and C114 in series, which parallel L37. The bridge
network arms consist of identical capacitors ClIO
and Cl12 connected in series across the secondary
of L36, 455-kc crystal YS, and XTAL PHASING
capacitor C111. C111 is the dual stator type so
that, regardless of its rotor setting, the total ca
pacity shunting L36 remains constant. With C111
set to its knob dial diamond midcapacitive value,
L37 and L36 are adjustable iron-core tuned to
provide for the alinement of the i-f filter circuitry
to 455 kc. The alinement is completed for the
sharpest selective position of S5 so that the tuned
circuits are resonant to 455 kc for the sharpest
selectivity provided by crystal YS. One of the
dual sections of S5A of SELECTIVITY switch
S5 shorts out the crystal for the 13 KC, S KC,
and 3 KC bandwidth selectivity positions of the
switch. The other of the dual sections of SELEC
TIVITY switch S5A provides L37 with a ground
connection for each of these switch positions. For
the 1.3 KC, .5 KC, and .2 KC positions of S5A,
the short across YS is removed by the former of
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the dual sections of S5A and the latter dual section
of S5A provides for the adding of resistance in
series with L37. For the 1.3 KC selectivity posi
tion, resistor R45 is added in series with L37; for
the .5 KC position, resistors R45 and R46 are
added in series with L37; and for the .2 KC posi
tion, resistors R45, R46, and R47 are added in
series with L37. By adding resistance in series
with L37, the figure of merit or Q of the parallel
resonant circuit comprising L37, shunted by C113
and C114 in series, decreases. The resistive com
ponent of the impedance of this parallel resonant
circuit, which is in series with YS, also decreases.
The effect of adding resistance in series with L37
is to decrease the resistive component of the
impedance in series with YS so that the i-f filter
circuit selectivity can be made to approach that
of the crystal (YS) alone. The electrical equiv
alent of the vibrating 455-kc crystal is a series
circuit consisting of capacitance (C), inductance
(L), and resistance (R) and a parallel capacitance
(C shunt) due to the crystal and its holder capaci
tances. The crystal is series resonant to 455 kc
but with its holder is also parallel resonant to a
frequency slightly different than 455 kc. Bridge
network XTAL PHASING capacitor C111 pro
vides for overneutralizing, underneutralizing, or
neutralizing the shunt capacitance of the crystal
and holder so that the rejection notch, resulting
from the parallel resonance of the crystal, may be
shifted in. frequency to coincide with the frequency
of the heterodyne interference existent, if any.
C111 is designed so that its midcapacitivc value
just neutralizes the shunt capacitance of the crystal
and holder. When moved from this position, it
does not affect the alinement of the i-f filter circuit
since its full capacitance in series with YS is
connected across L36.

b. vVhen a 455-kc signal is impressed across the
primary of L36, it is coupled mutually to the sec
ondary of L36, providing input to the i-f filter
bridge network at A-A. The bi'idge network
output at 455 lec is available at B-B, between which
is connected the bridge network load. Since Y8 is
series resonant to the 455-kc signal, it presents
only a low resistive impedance R to the signal;
the signal across ClIO is that applied to YS in
series with the load. - That part of the 455-kc
signal developed across C114 is applied through
grid stabilizing resistor R42 to first i-f amplifier
stage V9. When heterodyne interference at a
frequency close to 455 kc appears at the A-A
terminals of the bridge, and C11 is set properly,
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the parallel resonance of Y8 to the undesired inter
ference provides for a high resistive impedance
in series with the load such that the interference
available to the load is negligible. This is because
the load, resonant to 455 kc, presents a low im
pedance to the interference.

c. Note that the part of C111 that is not a part
of the bridge network is always in parallel with
L37. Since L37 is part of a broadly tuned resonant
circuit when resistance is added in series with it,
as for each XTAL position of 85, the alinement
-effect of C111 across L37 is negligible. Further,
when S5A shorts out Y8, as for each of the NON
XTAL positions of S5, the bridge part of C111
parallels ClIO and C112 in series and the rest of
Cl11 parallels ClIO alone. Again the alinement
effect of C111 is negligible because the selectivity
of the i-f filter circuit is at least 3 kc.

63. First I-F AmpliFier Stage V9
(figs. 35 and 36).

a. First i-f amplifier stage V9 comprises selec
tive circuitry contained in i-f transformer sub-

assembly T4. I-f transformer L40 has foul' identi
cal windings, one of which constitutes the primary.
The three secondary windings of L40, because of
their physical location in relation to the primary,
provide for the coefficient of coupling to be differ
ent for each secondary winding. The 13 KC,
8 KC, and 3 KC NON-XTAL stator switch
contacts of the S5B section of SELECTIVITY
switch S5 are connected to the three secondary
windings of L40, progressively, each is more
loosely coupled to the primary. The primary of
L40 is connected in series with iron cup shielded
r-f coil L38 and the counection common to each
secondary is connected to the iron cup shielded
r-f coil L39. L38 and L39 are identical. Capaci
tor C117 shunts the full primary of T4, and
capaci-tors C119 and C120 in series always shunt
the full selected secondary of T4; resonance to
455 kc is provided by the adjustable iron-core
alinement of L38 and L39. The mutual induct
ance of L40 provides for the bandwidths developed
to center about the nominal 455-kc resonant
response of the tuned circuitry of T4. For any

71



II I TO CATHOO~5 FOLLOWERI GRID (PIN 7)

II c'251 ,
'OOLL:~_

I ~HI1-"v-~
I ,000

1
I TO I-F DRIVER

I GRID (PIN')

I _ I
I . I
I I
I I~~2 RS4 I
L __2~__ -i

IN RADIO RECEIVERS R-48'5A/FRR
T5 ANO R-274C/FRR ON~LY,--_?,"1----------1 - CI457

( ..

Cl22
.OIUF

*RS3
,3K

2D I-F AMPL
VlO

6BA6

C121

~.OIUF

RS2
10K

R51
lOOK

R50
10

I
I

I
I

I
I
I--~----'--i

T41---------,

I
I

I
Cl1B

.022U1.

L~_

C116
.0IUF

*R48

"K

1ST I-F AMPL
V9

6BA6

ellS
I·01UF

R4,
lOOK

R44
10K

R42
10

OUTPUT OF
I-F FILTER
CIRCUIT

---1 SE LECTIVITY f-- - - - -- ---
S5 ..."..-------1

TO 4 AND 11 ON E17 AND TO 7 ON Ell'>

+228 TO +265VDC

AVC BUS

TM 851-29

TO R92 AND CI60 •-51 VDC

R94
1100

R97
,.,MEG

L.. ...-..:5"'I_T:.:0'--"'".:.V",D",C,+,>~~~ Ii'- F GAINI

~4-8- -R-'1-5-- --R-'-'61
'-;-'VVlr--'\JV'v--""v'Vv--'---t-1 VD C

I I ;"E_G__,_1._5M_E_G__1._5_MiU

TN RADIO RECEIVER
R-274C/FRR FROM
SERIAL NO. 1570 ONLY

* IN RADIO RECEIVER R-274C/FRR FROM
SERIAL NO. 157D,THE SCREEN GRID RESISTORS
R48 AND R53 ARE NOT USED; ALSO THE
SCREEN GRID SUPPLY VOLTAGES TO V9
AND VIO ARE DERIVED FROM THE JUNCTION
OF R72 AND R73, THE 8+,+90 TO + ISO
VDC SUPPLY.

NOTE'
UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS.
CAPACITORS ARE IN UUF.

Figure 35. Radio receiver, all types other than R-320AjFRe, diagmm of two-stage i-f amplifier.



TO 4 AND 11 ON E 17 AND TO 7 ON E16

C124
220

T5r-----------l
I
I
I
I

C,25 I
300~~g5

C126 I
• __.......... '300 TO I-F ORIVER· I I O""~""

-:-1
I
I

R54 I
2200 I.....---....J---iL __

2D 1-, AMPL
VIO

6BA6

( ;: )

C'21
~OIUF

R52
10K

R51
100K

R50
'0

R49
2200

--- ---t

Cl17
220

I CIIB

.022U~
I -:-
L _

T4r------------,
I
I
I
I
I
I
I
I
I
I

C1I6
.0IUF

R46
33K

:; )

6.3VAC

1ST 1-, AMPL
V9

6BA6

C262
.OlUF

R42
'0

R43
lOOK

CII5

.O'UF~

R44
10K

OUTPJT OF

I-F FILTER
CIRCUIT

+226TO+265VDC

L54
192 UH

L55
192 UH

AVC BUS

R97
!>.3MEG

-51VDC

58 R 93

o-----.....5~I-::T::0~-I~V:::D:::C~ 50K I R F GAINI
IMANI

TO R92 AND CI60

NOTE'
UNLESS OTHERWISE SHOWN.
RESISTORS ARE IN OHMS.
CAPACITORS ARE IN UUF.

R94
1100

TM 651-42

Figure 36. Radio receiver R-320AjFRe, schematic diagram of two-stage i-f amplifier.



one of the three XTAL positions of S5, the S5B
section of the switch provides for the bandwidth
to be the narrowest developed by the stage-that
is, that involving the secondary of L40 most
loosely coupled to the primary, and connected to
the 3-kc stator contact of the switch.

b. In all types of the radio receiver except the
R-274C/FRR, from serial No. 1570, screen grid
voltage is applied from terminal 4 on terminal
board E17 through the screen grid decoupling
circuit (screen and voltage-dropping resistor R48
and screen r-f bypass capacitor C1l6). In Radio
Receiver R-274C/FRR, from serial No. 1570, R48
is not used, and the screen voltage is applied from
the junction of R72 and R73 (fig. 102). Plate
voltage is applied (from terminal 7 of E16) through
the decoupling circuit (resistor R49 and capacitor
C1l8) "the primary of L40, and L38. Bias voltage
is applied to the grid through AVC-MAN switch
88 and resistors R44 and R43. When S8 is in the
MAN position, the bias rectifier negative d-c volt
age from the movable arm of RF GAIN control
R93 is impressed directly to S8. When S8 is in
the AVC position, resistor R97 is connected be
tween S8 and R93. Also, the avc negative bias
developed by the avc rectifier is applied to the
grid through S8, R44, and R43. Capacitor C1l5
and R44 act as a filter in the avc line and have
some effect on the time constant of the avc circuit.
R97 isolates the avc bias to the grid circuit. Re
sistor R94 provides a negative bias of 1 volt to
the grid when R93 is set fully clockwise. In
Radio Receiver R-274C/FRR, from serial No.
1570, resistors R48, R1l5, and R1l6 affect the
actual bias voltage effective for V9, when S8 is at
AVC. .

c. Signal voltage output from the i-f filter cir
cuit at 455 kc is fed thl'ough grid stabilizing
resistor R42 to the control grid of the 6BA6 tube
used in the stage. R43 isolates signal input
voltages to the control grid. The amplified signal
output of the stage appears across C1l9 and C120
in series. The portion across C120 is fed to second
i-f amplifier stage V10.

d. Radio Receiver R-320A/FRC incorporates
an IF GAIN control (fig. 36) which provides for
the separate adjustment of the gain of two-stage
i-f amplifiers V9 and V10. IF GAIN control R2ll

, is connected from the junction of the r-f coils
L54 and L55 to ground. Capacitors C262, C263,
and C264 in. conjunction with L54 and L55 form
a filter network between the cathodes of V9 and
V10 and ground, so that, with regard to the 455-kc

"
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signal, both are effectively at ground potential.
The d-c voltage drop across the IF GAIN control,
caused by the d-c flow from both tubes, provides
for self-biasing each tube. R2ll controls the i-f
gain of both tubes.

64. Second I-F Amplifier Stage V10
(figs. 35 and 36)

a. 1-f transformer subassembly T5 of this
stage is identical with i-f transformer' subas
sembly T4 (par. 63). Also, i-f transformer L43
is identical with L40, and iron cup shielded r-f
coils L41 and L42 are identical with each other
and with either L38 or L39. Capacitor C124
shunts the full primary, and capacitors C125
and C126, in series, shunt the full secondary
selected by the S5C section of SELECTIVITY
switch S5 associated with the stage. Resonance
to 455 kc for both tuned circuits of T5 is provided
by the adjustable iron-core alinement of L41 and
L42. The S5B and S5C sections of S5 are
identical.

b. In all types of the radio receiver except the
R-274C/FRR, from serial No. 1570, screen grid
voltage is applied (from terminal 11 of E17)
through the screen grid decoupling circuit (screen
grid voltage-dropping resistor R53 and screen
grid r-f bypass capacitor C122). In Radio
Receiver R-274C/FRR, from serial No. 1570"
R53 is not used; also, the screen voltage is applied
from the junction of R72 and R73. Plate voltage
is applied (from terminal 7 of E16) through the
decoupling circuit (resistor R54 and capacitor
C123) and the primary of L43 and L41. Bias
voltage is applied to the grid through switch
S8 and resistors R52 and R51. The bias voltage'
sources for V10 are identical with those outlined
for V9 (par. 63b), but they feed through S8,
R52, and R51. Capacitor C121 and R52 act as
a filter in the avc line and have some effect on the
time constant of the avc circuit.

c. Signal voltage output from first i-f amplifier
stage V9 at 455 kc is fed through grid stabilizing
resistor R50 to the control grid of the 6BA6 tube
used in the stage. Resistor R51 isolates the signal
input voltages to the control grid. The amplified
signal output of the stage appears across C125
and C126 in series. That portion across C126 is
fed to i-f driver stage Vll through R55.

d. In Radio Receivers R-483A/FRR and 274C/
FRR, the junction of L42 and C125 (figs. 100'
through 102) provides amplified signal output to
cathode follower V16A. The IF GAIN control



circuitry (fig. 36), incorporated in the Radio
Receiver R-320AjFRC, is described in paragraph
63d.

65. I-F Driver Y11
(fig. 37)

a. The i-f driver stage functions as a power
amplifier to supply the power requirements of
detector V14A and the avc rectifier VI4B. The
tube used in this stage also isolates the load from
second i-f amplifier stage VI0.

b. Regulated screen and voltage is applied
(from terminal 1 of the terminal board E15)
through the screen grid decoupling circuit (re
sistor R58 and capacitor C129A). Plate voltage
is applied (from terminal 7 of E16) through the
decoupling circuit (resistor R59 and capacitor
C129B) and r-f choke L47. Capacitors C138,
C139, and C145 block the plate voltage from the
load. In Radio Receivers R-483jFRR, R-320Aj
FRC, and R-274AjFRR, bias voltage is shunt-fed
(from terminal 9 of E17) through resistors R57,
R56, and R55. In Radio Receivers R-483AjFRR
and R-274CjFRR, resistor R113 in conjunction
with R57, R56, and R55 acts as a voltage divider;
the bias voltage is that across R113. Electro
lytic capacitor C128 and resistor R57 act as a
filter in the bias supply line to the grid.

c. Signal voltage at 455 ke, derived from second
i-f amplifier stage VI0, is fed through grid stabi
lizing resistor R55 to the control grid of the 6BA6

tube used in the stage. The stage provides the
455-kc signal in Radio Receivers R-483jFRR,
R-320AjFRC, and R-274AjFRR, through C139
and C138, at a power level high enough to drive
detector V14A and avc rectifier VI4B, respec
tively. It is also available through C145 to cath
ode follower VI6A. In Radio Receivers R-483Aj
FRR and R-274CjFRR, input to V16A is pro
vided as outlined in paragraph 64d. Resistor
R56 and capacitor C127 isolate the 455-kc input
signal to the grid, and L47 isolates the 455 1m
output signal to the stage load.

66. Beat-Frequency Oscillator Y13
(fig. 38)

a. Bfo V13 is a Colpitts-type oscillator. The
oscillator tank circuit, contained in oscillator
subassembly T6, consists of the series circuit
comprising r-f coils L44, L46, BEAT OSC. r-f
coil L45, capacitor C132, and capacitors C130
and C131 in parallel. With adjustable iron core
of L45 set to its 0 position, the adjustable iron
core of L44 provides for the alinement of the
oscillator to its nominal 455-kc frequency. The
BEAT OSC. control provides the means from the
front panel to vary the oscillator frequency to any
frequency within ± 3 kc of 455 kc.

b. Regulated plate voltage is applied (from ter
minal 2 of E13) through the CW position of
MOD-CW switch 87, plate circuit decoupling
resistor R71, and the plate voltage-dropping re-
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sistoI' R76. Capacitor C133 blocks the plate
voltage from the tank circuit. Self-bias, provided
by the combination of grid-leak resistor R75 and
grid capacitor C134, is used so that the correct
conditions are always present for the oscillations
of the bfo to be self-starting.

c. The oscillations developed by the bfo closely
approximate the resonant frequency of the bfo
tank circuit itself. When the MOD-CW switch
(87) is in the CW position, the application of regu
lated B+ voltage to the pIa,te of the 6C4 tube
causes a disturbance in the tube grid circuit so
that grid current starts to flow. The doc com
ponent of the grid current, flowing through R75,
self-biases the tube. The a-c component of the
grid current causes the tank circuit to provide
resonant output to the grid through C134 at the
frequency of the tank circuit oscillations. Tube
6C4, having amplifying properties, provides for
the oscillations at its plate to be of correct phase
so that when fed through C133 to the tank circuit,
oscillations developed can be sustained. The com
bination of capacitor C136 and R76 isolates the
oscillations to the tank circuit. The bfo output
fed to bfo buffer stage V13 by a shielded cable
lead is developed in the tank circuit across L46.

67. Bfo Buffer-Amplifier Stage V12
(fig. 39)

a. Bfo buffer-amplifier stage V12 is used to
eliminate lock-in between the frequency of the bfo
output and the 455-kc signal output from i-f
driver stage VII. Thus, for the reception of cow
signals, the 455-kc signal from i-f driver stage VII
can be tuned sharply to zero beat with the output
from bfo buffer-amplifier stage V12, when at 455
kc. The stage isolates the V14A detector, the
V14B ave rectifier, and, for' Radio Receivers
R-483/FRR, R-320A/FRC, and R-274A/FRR,
the V16B cathode follower loading from bfo V13.
This stage also acts as a power amplifier to meet
the load power requirements.

b. Screen voltage is applied (from terminal 7
of the terminal board E16) through the screen

. grid decoupling circuit (screen grid voltage-drop
ping resistor R100 and screen grid r-f bypass ca
pacitor CI35). Plate voltage is applied (from
ter;ninal 7 of E16) through the decoupling circuit
(resistor R59 and capacitor C129B) and r-f choke
lA7. Capacitors C138 and C139 block the plate
voltage from the stage load. Cathode selfbias is
provided the stage by potentiometer R74, the
BFO INJ control on the rear apron of the receiver.

c. The bfo oscillations at 455 kc ± 3 kc, de
veloped across L46, are fed through a shielded
cable lead to the control grid of the 6BA6 tube
used in the stage. The amplifier stage output at
455 kc ± 3 kc and at the proper power level is
parallel fed through C139 and C138, associated
with the V14A detector and the V14B avc rectifier,
respectively. In Radio Receivers R-483/FRR,
R-320A/FRC, and R-274A/FRR, the stage output
also is available through C145 (figs. 97 through 99)
to the V16A cathode follower, but it has no use as
such. L47 isolates the stage output to the stage
load.

68. Detector V14A
(figs. 40 and 41)

a. Detector V14A functions to extract the origi
nal intelligence from the signal carrier tuned in.
It is a diode type that provides a minimum of dis
tortion that actually decreases with an increase in
the input signal level. The doc loading of V14A
is the series combination of resistors R62, R63,
R64, R65, potentiometer R69, and RI02 (fig. 40).
In figure 41, RI02 is omitted and R69 is 3,300
ohms. Also, when AVC-MAN switch S8 is in the
AVC position, the resistance of meter Ml, in
parallel with R69 and RI02 (fig. 40 only), is part
of the d-c load. The a-c loading of V14A, because
of capacitors C141 and C142, is almost negligible,
since each presents a high capacitive reactance at
audio frequencies as compared to the effective
resistance in parallel to them. The a-c loading of
VI4A, because of capacitor C143, is almost negli
gible, since the low capacitive reactance it presents
at audio frequencies is in series with the high re
sistance of AUDIO GAIN control R84, and since
both are in shunt with the low resistance presented
by the series combination of R65, R69, and R102
(fig. 40 only). When LIMITER-OFF switch S6
is in the LIMITER position, the a-c loading of
V14A, because of the low capacitive reactance of
capacitor C144, is overcome by resistor R67 in
series with C144. However, unless the noise
actually impairs reception, the LIMITER-OFF
switch should be placed in the OFF position .

b. Signal voltage at 455 kc from i-f driver stage
VII provides input to one of the diode sections of
the 6AL5 tube used as the detector. The signal
applied to V14A through capacitor C139 is across
R62. The decoupling networks (resistor R63 and
capacitor C141, and resistor R64 and capacitor

'CI42) isolate the signal to R62. When the signal
voltage across R62 is positive to ground, V14A
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conducts, causing a unidirectional current to flow
through th~ d-c load in a direction so that the
plate of V14A is negative in relation to ground.
The a-c variations of the detected signal are
coupled through capacitor C143 by a shielded lead
to AUDIO GAIN control potentiometer R84, one
end of which is grounded. The audio voltage
between the movable arm of R84 and ground is
the audio voltage input to first audio amplifier
V16B.

c. The unidirectional current flow in R63, form
ing part of the d-c load of V14A, provides a nega
tive bias for noise limiter rectifier V15A con
nected across it. The unidirectional current floW
in METER ADJ RF potentiometer control R69
(part of the d-c load of V14A) provides for the con-.
trol of the unidirectional current flowing through
meter Ml, to calibrate it.

d. When the detector input is derived from both
i-f driver stage VII and bfo buffer-amplifier stage
V12, the unidirectional current variations are at
the a-f difference between the 455-kc i-f driver
and the 455-kc ±3 kc bfo buffer outputs. For
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frequency-shift reception, the i-f driver output is
at 455 kc plus or minus-for example a carrier
shift of 425 cps, so that the pitch of the two bfo
resultant tones provides for the intelligence.

e. The DIODE OUTPUT terminal board E3
(fig. 41) provides for use of the receiver d-c output
to operate recording equipment associated· with
the receiver. Also,- when two receivers are con
nected for space diversity system use, the jump
ered terminal at E3, when opened for one re
ceiver, provides for the other receiver to develop
the space diversity output (par. 4d and e). Radio
Receiver R-320A/FRC, like Radio Receivers
R---483A/FRR and R-274C/FRR, incorporates
DIODE OUTPUT terminal board E3.

69. Cathode Follower V16A
(fig. 42)

a. Cathode follower V16A provides a 70-ohm
match for equipment associated with the receiver.
The low-impedance coaxial cable interconnection
is used to keep to a minimum interfering voltage
pickup, if any. That part of r-f autotransformer
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L53 between its tap and ground provides the
70-ohm match at receptacle J2. Capacitor C147
blocks the d-c cathode current from L53 and from
the load.

b. Plate voltage is applied (from terminal 7 of
the terminal board E16) through plate voltage
dropping resistor R80. Self-bias is provided by
cathode resistor R79, and capacitor C145 isolates
the negative bias de~eloped to the grid circuit.
. c.' Sign;'!' voltage' at 455 kc from i-f driver stage
Vll or from second i-f amplifier, as applicable,
provides input to one of the triode sections of a
12AU7 tube used as the cathode follower. The
signal input to the grid circuit of V16A is coupled
through C145 across grid resistor R78. The signal
output of V16A is between cathode and ground,
since plate r-f bypass capacitor C146 effectively
grounds the plate with regard to signal output.
The signal output level is at a lower level than the
signal input because of the negative feedback in
corporated in the stage. With J2 terminated in
its matching load, the stage provides i-f output at
455 l\c through L53 to the load.

70. Ave Rectifier V14B
(figs. 43, 44, and 45)

a. Avc rectifier V14B is a diode type. When
conducting, it develops a negative bias propor
tional to the signal carrier tuned in. It remains
in a nonconducting state until the 455-kc signal

input level to it from i-f driver Vll exceeds the
delay bias provided across resistor R66 and the
potential loss due to the resistance drop in the
diode itself. In figure 43, the d-c loading of
V14B consists of the series combination of re
sistors R61 and R66. The a-c loading of V14B
consists of the resistor-capacitor combination of
R60 and C140, the R-C (resistance-capacitance)
time constant of which is high enough to smooth
out any a-f variations in the negative bias de
veloped across R61. In figures 44 and 45, the
d-c and a-c loading of V14B are outlined in figure
43, but resistor Rll1 forms part of the d-c loading
and Rll1 and capacitor C164 form part of the a-c
loading. The R-C time constant resultant pro
vides more effective avc action than that illus
trated in figure 43. Also, after serial No. 487,
capacitor C169 forms part of the a-c loading, and
has a small effect on the R-C time constant. It
is used to provide filter action in the avc line to
E3. When MOD-CW switch S7 is in the CW
position, capacitor C137 parallels C140 (fig. 43)
or C164 (fig. 44), so that the time constant is
increased enough to smooth out the lower a-f
variations in the negative bias, developed when
high-speed c-w signals are received. When AVC
MAN switch S8 is in the AVC position, the nega
tive avc bias developed across R61 becomes avail
able through S8 to the avc bus of the receiver.
For the AVC position of S8, the resistor-capacitor

+150VDC
REGULATED

TO' ON E15
Re8
lOOK

TM851-35

Ree
18K

NOTE:
UNLESS OTHERWISE SHOWN,
CAPACITORS ARE IN UUF.

C140

~'OOO

6.3VAC

r------ I
I IAvel I
I - G ;

I
I E3 ;
I -=- IL ...J

IN RADIO RECEIVER
R -320A/FRC ONLY

Reo Ret
1MEG 'MEG

AVC RECT
V14

(1/2) eAL5

C137

.25UF~

TOV10GRID
(PIN 1)

CI38
7

I

R44
10K

o IW,ANI
AVC BUS

1'.43
lOOK

TOV9 GRID
(PIN I)

o ,
OUTPUT OF I-F
DRIVER

R13
510K

R12
10K

TO V2 GRID
(PIN l)

C41'1'
.OIUF..l-

"='"

TO VI GRID
(PIN"

F'ig1ue 43. Radio Receivel's R-483/FRR, R-320A/FRC, and R-274A/FRR, schematic diagmm of avc l'ectifiel'.

80



IN RADIO RECEIVER R-274C/~RR

FROM SERIAL NO.487

~C169
.OIUf '* ISO VDC

REGULATED

R88
lOOK TO I ON EIS

Cl64

430~

R60
lMEG

RII.1
lOOK

C137

.2SUF~

IMODI
o

Cl38
51

I

E3 0 0

o ~

OUTPUT OF I-F
DRIVER

NOTE:
UNLESS OTHERWISE SHOWN.
CAPACITORS ARE IN UUF.

OIMANI58

TOVIO GRID
(PIN 1)

TO VI GRID TO V2 GRID TO V9 GRID
(PIN n (PIN I) (PINn

Rl Rl3 R43
SIOK SIOK lOOK

R2 RI2 R44
10K 10K 10K

C41 AVe BUS
~OIUF

TM 8SI-74

JligU1'e 44. Radio Receivers R-483A/FRR and R-274C/FRR, thTough se1'ial No. 1569, schematic diagmm of avc TectifieT.

RGO RGI
IMEG IMEG

150 VDC
REGULATED

TOI ON EIS

. RG8
lOOK

RG6
18K

G.3 VAC

CI62

.022.UF~

CI40+430

Rill
lOOK

CI64

430*57

CI37

.2SUF*"

C138
SI

I

CIG9
.0IUF I

o ~

E3 0 0

OUTPUT OF I-F
DRIVER

NOTE'
UNLESS OTHERWISE SHOWN,

CAPACITORS ARE IN UUF. .

TO VI GRID TO V2 GRID TO VG GRID
(PINt) (PINIl (PIN7l

RI
510K

CI9

~.OIUF

R2
10K

TO V7 GRID TO V9 GRID
./PINI) (PINt)

o
R48

IMEG
Rit 5

1.5MEG
RI16

1.5MEG
-I VDC

R94
1100

C41
~.OtUF

JliguTe 45. Radio Receive1' R-274C/JlRR, jTorn se1'ial No. 1570, schematic diagmm of avc Tectifier.

TM851-19

01



filter combinations R2 and C19 to the pin 1 grid
of VI; R 12 and R40 to the pin 1 grid of V2; R44
and C1l5 to the pin 1 grid of V9; R52 and C121
to the pin 1 grid of V10 also R35 and C98 (fig. 44)
and R53 and C165 for Radio Receiver R-274Cj
FRR from serial No. 1570, increases the time con
stant of the avc bias voltage to their respective
stages. R32 is the grid input resistance of V7 and
the parallel resonant combination of L34 and
C99 develops the grid input impedance of V6
(fig. 45).

b. Regulated B+ voltage provides for the avc
negative delay bias used. Resistors R66 and R68
act as a voltage divider across the regulated B+
voltage source so that the cathode end of R66 is
positive by the delay bias (+27 volts dc) with
respect to ground. Capacitor C138 couples the
signalfrom Vll and isolates tbe delay bias to V14B.
Bypass capacitor C162 effectively grounds pin 5
cathode of V14B with regard to ac (figs. 44 and 45).

c. Signal voltage at 455 kc from the. i-f driver
stage (VII) provides input to one of the .diode
sections of the 6AL5 avc rectifier tube. The sig
nal available to V14B is fed through cns and
developed across R61. When the signal strength
exceeds the negative potential effective at the
plate, V14B conducts. The unidirectional current
flow resultant is such that the dc potential drop
across R61 is negative to ground. This d-c poten
tial increases negatively with increase in signal
strength so that when smoothed out and applied
to VI, V2, V9, and V10 (figs. 43, 44, and 45) and
also to V6 and V7 (fig. 45), it acts to reduce the
gain of these stages, to maintain reasonably con
stant the a-f output of the receiver. In Radio
Receiver R-274CjFRR, from serial No. 1570, re
sistors R48, R1l5, and R1l6 aCt as a voltage
divider across the avc bus to the -I-volt d-c bias
supply voltage so that the avc negative bias effec
tive at VI and V2 may be reduced. The avc
nagative bias developed normally is taken from
the screw terminal junction between R48 and R 115
and from the screw terminal junction between
R1l5 and R1l6 for the direction finder use or the
reCeIver.

d.For keyed c-w reception, V14B is provided
with input from i-f driver stage VII and from bfo

. buffer amplifier stage V12; thus the function of
V14B does not change in relation to that outlined
in subparagraph c above. However, V12 is opera
tive for the CW position of S7, and C137 parallels
C140 (fig. 43) and C164 (fig. 44), as explained in
a above.
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e. In figures 44 and 45, the avc terminals on E3
provide for avc and common ground interconnec
tions between receivers used in a space diversity
system (par. 4a, b, c, and d). Radio Receiver
R-320A/FRC, like Radio Receivers R-483A/FRR
and R-274CjFRR, incorporates AVC terminal
board E3.

71. Noise Limiter Rectifier V1sA
(fig. 46)

a. Noise limiter rectifier V15A is a diode type.
When S6 is in the LIMITER position and V15A
conducts, capacitor C144 is virtually connected
to the junction of resistors R63 and R64. Thus,
the conduction of noise limiter rectifier V15A pro
vides for a low-impedance path tlll'ough C144 to
ground. Since this path to ground is of a lower
impedance than that through audio coupling ca
pacitor C143, the audible noise and a-f signal are
bypassed through C144 to ground.

b. The polarity of detector V14A output volt
age developed across R63 makes the plate of
V15A diode negative in relation to its cathode.
Thus, in the absence of noise, V15A is the equiva
lent of an open circuit. When V15A is not con
ducting, noise limiter capacitor C144 charges to
the average negative potential existent at the
junction of R62 and R63 to ground. The time
constant of resistor-capacitor combination R67
and C144 is such that the voltage across C144,
because of its charge, follows the audio variations
of the unidirectional potential. When the V14A
detector output consists of unidirectional negative
noise peaks to ground, the time constant, due to
R67 and C144, cannot follow the rapid changes
because of the noise peaks so that the voltage at
the junction of R62 and R63 does not change' for
the intervals of each noise peak. However, the
voltage at the junction of R63 and R64, to which
the cathode of V15A is connected, does follow 'the
sharp increase in negative voltage due to each
noise peak, so that the cathode potential becomes
more negative than the potential of the plate.

- This means that the plate is positive in relation
to the cathode so that the noise limiter rectifier
V15A conducts. When it does, C144 provides for
the bypass noise limiter action, as explained in
subparagraph a above for each noise peak interval.

72. First A-F Amplifier Stage V16B
(fig. 47)

a7 First a-f amplifier stage V16B functions as
a negative feedback a-f amplifier. The negative
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current feedback resulting from unbypassed cath
ode resistor R83 tends to mamtain the stage more
stable, increase the stage signal-to-noise ratio, and
make the stage gain independent of frequency
and tube replacement. The AUDIO GAIN con
trol provides for the level control of the input to
the stage. For Radio Receivers R-483/FRR,
R-320A/FRC, and R-274A/FRR, the stage input
may be from the output £rom a phonograph
pickup when connected to PRONO terminal
board El.

b. Plate voltage is applied (from terminal 7 of
terminal board E16) through the decoupling
circuit (plate voltage-dropping resistor R82 and
a-I bypass capacitor C148) and plate resistor R81.
Capacitor C149 isolates the B+ supply voltage
to the plate of V16 from the control grid of V17
and serves as the coupling capacitor. Self-bias
is developed by the plate current flow in cathode
resistor R83.

c. The unidirectional current variations, due to
the detected signal output of V14A, are applied
to the control grid circuit of one of the dual
sections of a 12AU7 tube used in the stage.
A shielded cable lead is 'used. Capacitor C143
isolates the unidirectional current from the grid,
but the filter action it provides enables the
umdirectional current a-c variations to develop
the a-f signal across AUDIO GAIN control R84.
The portion of the a-f signal voltage between the'
movable arm of R84 and ground is applied as

. input to the control grid of V16B. V16B amplifies
the signal to that developed across R81 from

which it is coupled to output stage V17 through
capacitor C149.

73. A-F Power-Amplifier Stage V17
(fig. 48)

a. A-f power-amplifier stage V17 develops the
a-f power output of the receiver. Power trans
former T7 provides for loading the stage with a
600-ohm matching load or loudspeaker when
connected to the AUDIO OUTPUT terminals of
terminal board E2. T7 also provides for loading
the stage with an 8,000-ohm matching headset
when connected to PHO E jack J3. (This
circuit will handle headsets ranging from 600 to
8,000 ohms impedance.) The two secondaries of
T7 connected to E2 are of the balanced split type
and are connected series aiding at E2 by a jumper.
A common connection is used to provide a bal
anced output line. When the METER RF-AF
switch is held depressed in the AF position (par.
74), meter M1 indicates the power delivered to
the 600-ohm load.

b. Screen voltage is applied from terminal 7 of
terminal board E16. Capacitor C161C of the B+
rectifier is the screen a-f bypass capacitor. Plate
voltage is applied from the junction of a-f filter
chokes L51 and L52 through the primary of T7.
Capacitor C161B is the plate bypass capacitor.
Self-bias is developed by d-c cathode current
resistor R99. Capacitor C149 isolates the self-bias
developed to the grid circuit of V17.

c. Signal voltage output from first a-f amplifier
stage is coupled through C149 to the control grid
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of the 6V6GT tube used in this stage. The
signal voltage input to the stage appears across d-c
return resistor R98. The stage a-f signal power
output is developed in the load connected to E2
and J3. Cathode bypass electrolytic capacitor
C151 is large enough for the a-c component of
cathode current, due to the signal, to flow through
it rather than through R99. Capacitor C150
shunts the primary of '1'7 so that the spurious
high h-f response output of the receiver, if any,
does not appear at the load.

74. A-F Output Meter Rectifier Y15B
(fig. 49)

a. A-f output meter rectifier V15B is rendered
operative when METER RF-AF switch S11 is in
the AF position. Then it rectifies the signal
voltage, if any, across the 600-ohm AUDIO
OUTPUT wmding of power transformer '1'7.
Unless terminal board E2 is provided with a
suitable 600-ohm load, the signal voltage could
be excessive enough for the unidirectional current
flow through meter M1 to damage it. METER
ADJ AF control R101 provides for the calibration
adjustment of the current flow in Ml. Resistor
R70 limits the current flow.

b. The a-f signal voltage developed across the
600-ohm load causes the plate of V15B to become
positive in relation to its cathode. The unidirec
tional current resultant flows through S11 in the
AF position, meter Mi, AUDIO OUTPUT
winding of 1'7 shunted by the 600-ohm load,
resistor R70, and part of R101 to complete the

load circuit of V15E. Since the resistance of the
load is much higher than the d-c resistance of the
AUDIO OUTPUT winding of '1'7, most of the
current flow is through the latter. The unidirec
tional current flow, being proportional to the a-f
voltage developed by V15B, provides for meter M1
indication to be proportional to the a-f power
output of the receiver.

75. Power Supply Y18, Y19, and V20
(fig. 50)

The self-contained power supply derives a-c
power from a 25- to 60-cps or 50- to 60-cps, as
applicable, 90- to 270-volt a-c line source. It
provides the power to meet the various B+, bias,
and a-c filament voltage requirements of the
receiver. The '1'8 power ti'ansformer primary tap
connection used is that whose designated voltage
rating most closely approximates the voltage of
the available a-c source. Connector PI is used to
connect the receiver to the a-c source. The RF
GAIN control (R93 and S10), when turned in a
clockwise direction from its OFF position, com
pletes the primary circuit of '1'8 to the a-c source
voltage. '1'he primary of '1'8 should be fused by a
slow-blow, 1.6-ampere,· cartridge-type fuse F1,

f"cohtained in a holder designated FUSE. The
high-voltage secondary winding of '1'8 should be
fused by a %-ampere FUSE F2, pigtail or cartridge
type, as applicable, connected between terminal 11
of '1'8 and ground. AC receptacle J5 parallels PI
to provide an a-c source outlet for a lamp or clock.
Capacitors C152A and B or C152 and 0168, as
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applicable, are included to bypass to ground any
possible r-f interfering voltage that would other
wise be carried by the a-c SOUTee line to the receiver
input circuit. TS is inclosed completely in a
grounded steel case to reduce the direct pickup of
such interference.

a. B+ Rectifier. The a-c voltage developed
across the ~econdary high-voltage winding Of TS
is applied to the plates of full-wave B+ rectifier
V19. A-c £lament power is derived from the
5-volt a-c filament winding of TS. Each half
cycle of plate voltage applied provides for positive
plate current flow to the B + rectifier load. The
a-c ripple voltage output of V19, due to the full
wave rectification, is bypassed to ground by low
pass fliter reactor-capacitor sections 1,51 and
0161B and 1,52 and 01610. The use of filter
input capacitor 0161A results in maximum u-c
voltage output for the a-c plate voltage used. Re
sistors R72 and R73, in series, act as a bleeder to
maintain the B+ rectifier d-c voltage regulation
within reasonable limits when part of the B+ recti
fier load is i'emoved, as is the case when 8END-REO
switch 89 is in the 8END position. VIS and its
series resistorRS5 form pal't of the B+ rectifier
load. RS5 is used to limit the CUTrent flow
through VIS. The d-c voltage drop across VIS
to ground provides the stabilized + 150-volt d-c
supply voltage SOUTce of the receiver. The +22S
to +265-volt d-c SOUTce is that across R72 and
R73 in series to ground, and the +2S0- to +305
volt d-c SOUTce is taken from the junction of 1,51,
1,52, and 0161B to ground. For Radio Receiver
R-2740jFRR from serial No. 4S7, the +90- to
+ 150-volt d-c source is taken from the junction of
R72 and R73 to ground.

b. Bias Rectifier. The a-c voltage developed
across the secondary high~voltage winding of TS
is applied partially to the cathodes of full-wave
bias rectifier V20. A-c filament POwCl~ is derived
from the 6.3-volt a-c filament winding of T8.
Each half cycle of cathode voltage applied pro
vides for negative plate current flow to the bias
rectifier load. Each of the resistor pairs, R86 and
RS7 and R89 and RSS, acts as a voltage divider
so that the high a-c voltage applied to each cathode
of V20 is the required value. The a-c ripple
voltage output of V20, due to the full-wave

rectification, is bypassed to ground by low-pass
fliter re.sistor-capacitor sections R90 and 0158,
R91 and 0159, and R92 and 0160. Resistors R95
and R96 in series act as a voltage divider across
the -51 volts dc provided by the bias rectifier.
The d-c voltage developed across R96 provides
the -10-volt d-c bias voltage supply of the
receiver. In Radio Receivers R-483A/FRR and
R-2740/FRR, resistors R56, R57, and R1l3 at
pin 1 of Vll provide for a -7.S volt d-c tap of
the -lO-volt d-c supply. Likewise, the RF
GAIN control (R93) and resistor R94, in series,
act as a voltage divider, so that the d-c voltage
across R94 provides the -I-volt d-c bias voltage
supply. The movable arm of R93, for either
position of AVO-MAN switch 88, provides for d-c
bias supply which is continuously variable from
-1 to -51 d-c volts. When 8s is in the AVO
position, resistor R97 is in series with the movable
arm of R93 to isolate the avc bias to the avc bus.

c. A-O Filament Supply. The a-c filament
supply requirements of the receiver are developed
in the four secondary fliament windings of T8.
Of these, the 5-volt a-c fliament winding provides
the a-c fliament power for V19. The 6.3-volt a-c
filament winding provides the a-c filament power
for V20 and for receiver pilot lamps I 1, I 2, I 3,
I 4, and receiver tubes V7 through V17; and for
V3 in Radio Receivers R-274A/FRR and R2740/
FRR. One of the two 7.5-volt a-c filament wind
ings provides a-c fliament power for receiver tubes
VI, V2, V4, and V5, and the other does the same
for V6 and VS. Each of the 7.5-volt a-c filament
windings provides for 6.3 volts ac. This is
because of the a-c voltage drop in r-f chokes 1,48
and 1,49 associated with. one winding and the a-c
voltage drop in the r-f choke 1,50 associated with
the other winding. The r-f filter networks choke
(14S and capacitors 0153 and 0154, and choke
1,49 and capacitors 0154 and 0155, respectively)
decouple the 7.5-volt a-c filament winding from
VI and V2 and from V4 and V5 with regard to
any r-f interference that appears at the input or
output terminals of each. The r-f filter network
(choke 1,50 and capacitors 0156 and 0157) does
the same for V6 and VS with regard to the other
7.5-volt a-c filament winding.
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CHAPTER 5

FIELD MAINTENANCE INSTRUCTIONS
Note.-This chapter contains information for field maintenance. The amount of repair that can be performed by

units having field maintenance responsibility is limited only by the tools and test equipment available, and by the skill
of the repairman.

'Section I. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

Caution: When servicing the radio receiver with the a-c power turned on, be extremely careful
. of any high voltages exposed. Keep one hand in the pocket when making any voltage measurement.

With the a-c power turned off, before touching any part, short the part to ground.

76. Troubleshodting Procedures
The first step in servicing a defective radio set

is to ~ sectionalize the fault. Sectionalization
means tracing the fault to the major component or
circuit responsible for the· abnormal operation of
the set. The second step is to localize the fault.
Localization means tracing tbe fault to the
defective part responsible for the abnormal con
dition. Some faults such as burned-out resistors
and shorted transformers often can be located by
sight, smell, and hearing. The majority of faults,
however, must be localized by checking voltage and
resistance.

a. System Sectionalization. System sectionali
zation is discussed in paragraph 50.

b. Component Sectionalization and Localization.
The tests listed below aid in isolating the source of
trouble. To be effective, the procedure should be
followed in the order given. Remember that the
servicing procedure should cause no further
damage to the receiver. First, trouble should be
localized to a single stage or circuit. Then the
troublE1 may be isolated within that stage or
circuit by appropriate voltage, resistance, and
continuity measurements. The service procedure
is summarized as follows:

(1) Visllall~n8pection. The purpose of visual
inspection is to locate any visible trouble.
Through this inspection alone, the repair
man may frequently discover the trouble,
or determine the stage in which the
trouble exists. This inspection is valu-
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able in avoiding additional damage to the
receiver that might occur tlu'ough im
proper servicing methods and in fore
stalling future failures.

(2) Resistance measurements oj B + and bias
circuits. These measurements (pal'. 80)
prevent further damage to the receiver
from possible short circuits. Since this
test gives an indication of the condition
of the filter circuits, its function is more
than preventive.

(3) Operational test. The operational test
(par. 81) is important because it fre
quently indicates the general location of
trouble. In many instances the in:for
mation gained will determine the exact
nature of the fault. To utilize this infor
mation fully, all symptoms must be inter
preted in relation to one another.

(4) Troubleshooting chart. The trouble symp
toms listed in this chart (pal'. 82) will
aid greatly in localizing trouble.

(5) Signal substitution. The principal ad
vantage of the signal substitution method
(par. 85) is that it usually enables the
repairman to localize a trouble accurately
and quickly to a given stage when the
general location of the trouble is not
immediately evident from the tests
above.

(6) Stage gain charts. These charts (par. 89)
can be used to localize obscure, hard-to
find troubles.



Fig·I D_es_c_ri_pt_io_n _

(7) Intermittents. In all these tests the
possibility of intermittents should not be
overlooked. If present, this type of
trouble often may be made to appear by
tapping or jarring the set. It is possible
"that the trouble is not in the receiver
itself but in the installation. In this
event, test the installation, if possible.

77. Troubleshooting Data
Take advantage of the material supplied in this

manual. It will help in the rapid location of
faults. Consult the following troubleshooting
data:

97
98
99

100

101

102

51

52

53

54

55

56

57

58

59

60

Radio Receiver R-483/FRR, schematic diagram.
Radio Receiver R-320A/FRC, schematic diagram.
Radio Receiver R-274A/FRR, schematic ,diagram.
Radio Receiver R-274C/F-RR, from serial No. 1

through 486, and Radio Receiver R-483A/FRR,
schematic diagram.

Radio Receiver R-274C/FRR, from serial o. 487
through 1569, schematic diagram.

Radio Receiver R-274C/FRR, from serial No. 1570,
schematic diagram.

Radio Receiver R-320A/FRC, R-483/FRR, and
variable frequency operation of R-274A/FRR,
tube socket voltage and resistance diagram.

Radio Receivers R-483A/FRR and variable fre
quency operation of R-274C/FRR, from serial
No.1 through 486, tube socket voltage and re
sistance diagram.

Radio Receiver R-274C/FRR, from serial No. 487
through 1569, variable frequency operation, tube
socket voltage and resistance diagram.

Radio Receiver R-274C/FRR, from serial No. 1570,
variable frequency operation, tube socket voltage
and resistance diagram.

Radio Receiver R-274A/FRR, tube socket voltage
and resistance diagram for crystal control posi
tions 1 through 6.

Radio Receiver R-274C/FRR, from serial No. 1
through 486, tube socket voltage a~d resistance
diagram for crystal control positions 1 through 6.

Radio Receiver R-274C/FRR, from serial No. 487
through 1569, tube socket voltage and resistance
diagram for crystal positions 1 through 6.

Jladio Receiver R-274C/FRR, from serial No. 1570,
tube socket voltage and resistance diagram for
crystal positions 1 through 6.

Radio Receivers R-483/FRR, R-320A/FRC, and
R-274A/FRR, resistor-capacitor board, voltage
and resistance diagram.

Radio Receiver R-483A/FRR, and Radio Receiver
R-274C/FRR, from serial No. 1 through 486,
resistor-capacitor board, voltage and resistance
diagram.

Fig. Description

61 Radio Receiver R-274C/FRR, from serial No. 487
through 1569, resistor-capacitor board, voltage
and resistance diagram.

62 Radio Receiver R-274C/FRR, from serial No. 1570,
resistor-capacitor board, voltage and resistance
diagram.

Par.
83 D-c resistances of transformers and coils.

Fig.
71 Radio receiver, all types other th~n R-274C/FRR,

from serial No. 487 through 1569, B+ voltage
distribution.

72 Radio Receiver R-274C/FRR, from serial No. 487
through 1569, B+ voltage distribution.

73 Radio receiver, all types other than R-274C/FRR
and R-483A/FRR, ave and bias voltage distribu
tion.

74 Radio Receivers R-274C/FRR and R-483A/FRR,
from serial No. 1 through 1569, ave and bias
voltage distribution.

75 Radio Receiver R-274C/FRR, from serial No. 1570,
ave and bias voltage distribution.

76 Radio receiver, all types, antenna r-C tuner sub
assemblies for bands 1 through 6.

77 Radio receiver, all types, interstage r-C tuner sub
assemblies for bands 1 through 6.

78 Radio receiver, all types, oscillator r-f tuner sub
assemblies for bands 1 through 6.

79 Radio receiver, all types, 3,955-kc i-f transformer
subassembly T2.

80 Radio receiver, all types, i-f filter circuit transformer
subassembly T3.

81 Radio receivers, all types, i-f transformer sub
assembly T4 (or T5).

82 Radio receiver, all types, bCo subassembly T6.
83 Radio receiver, all types, 3.5-mc crystal oscillator

subassembly T9.
84 Radio Receivers R-274A/FRR and R-274C/FRR,

frequency control unit, internal view, shield cover
removed. .

85 Radio receiver, all types, first mixer i-f transformer
subassembly Tl.

86 Radio receiver, all types, r-f strip subassembly,
exploded view.

87 Radio receiver, all types, SELECTIVITY switch
subassembly.

88 Radio receiver, all types, switch base, locating
template.

89 Radio receiver, all types, tuning unit assembly,
ready for replacement, apart from switch 83
shield, as applicable.

90 Radio receiver, all types, gear-train assembly,
exploded view.

91 Radio receiver, all types, main tuning capacitor,
drive link and spring assembly.

95 Resistor color and letter code.
96 Capacitor color and letter codes.
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78. Test Equipment Required for Trouble
shooting

The test equipment required for troubleshooting
the radio receiver is listed below. The technical
manuals associated with the test equipment also
are listed.

Test Equipment Teehnical Manual

RF Signal Generator Set ANj
URM-25B _

Output Meter TS-585AjU TM 11-5017.
Audio Oscillator TS-382AjU _____ TM 11-2684A.
Electronic Multimeter ME-6AjU_
Oscilloscope OS-8AjU _
Tube Tester TV-2jU _
Multimeter TS-352jU -:. TM 11-5527.
Signal Generator TS-465jU ______ TM 11-2642.
Adapter Kit Navy Type 49992 Navy Stock No. F16-

B-86231-9031.
'.Ol-J.Lf capacitoL Stock No, 3DKAlO-

214.
.1-J.Lf capacitoL Stock No. 3DA10o-

16.
100-ohm carbon resistoL _

79. General Precautions
Whenever, the radio receiver is serviced, observe

the following precautions very carefully:
a. Wear goggles to protect the eyes from dust

when using compressed, dry, filtered air to blow
out the receiver.

b. Choose the power transformer primary tap
that has a voltage rating closest in agreement with
the a-c source voltage.

c. Maintain the proper fuse to prevent damage.
. d. In an emergency, turn off the receiver by

pulling the receiver power cord plug from the a-c
power source.

e. When the receiver power has been turned on,
do not switch it off and on again. This may cause
the %-ampere pigtail or cartridge type fuze (as
applicable) to blow because of the excessive initial
filter capacitor charging current.

j. Never depress the Meter RF-AF switch
unless the 600-ohm or the loudspeaker audio output
is very low. Otherwise, the meter may be dam
agcli.
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g. Turn the receiver off when changing tubes.
Wear gloves, to prevent severe burns when re
moving hot tubes.

h. Careless replacement of parts often makes
new faults inevitable. Note the following points:

(1) Before a part is unsoldered, note the
position of the leads. If the part, such
as a transformer, has a number of connec
tions, tag each of the leads to it.

(2) Be careful not to damage' other leads by
pulling or pushing them out of the way.

(3) Do not allow drops of solder to fall into
the set; they may cause short circuits.

(4) A carelessly soldered connection may
create a new fault. Since a poorly
soldered joint is one of the most difficult
faults to find, it is important to make
well-soldered joints.

(5) When a part is replaced in r-f or i-f
circuits, it must duplicate the placement
of the original part. A part that has the
same electrical values but different phys
ical size may cause trouble in higb
frequency circuits. Give particular at
tention to proper grounding when re
placing a part. Use the same ground as
in the original wii-ing. Failure to ob
serve tbese precautions may result in
decreased gain or, possibly, in oscillation
of the circuit.

(6) Do not disturb the adjustment of any of
the adjustable tuning cores in the r-f
coil forms, the trimmer capacitors, and
the METER ADJ RF or the METER.
ADJ AF control.

80. C~ecking Bias and B+ Circuits for Shorts

Trouble within tbe receiver often may be de
tected by checking the resistance of the bias and
high-voltage circuits before applying power to tbe
receiver. Make the following chart checks before
attempting to put the receiver in operation.
Doing so also prevents the needless overload
blowing of the receiver self-contained power supply
FUSE F1 or F2. All readings are between the
points indicated and chassis ground.



'Step Action Resistance check to
chassis from Normal (ohms) Abnormal (ohms) Possible cause of fault

Low _

PrimaryoJT8_ Infinite O L _

2 Pin 4 or 6 of

V19.

Remove V19 Pins 2 and 8
of V19.

Short or leakage due to C98,
C127, C128, C158, C159, or
C160. Also C100 for all re
ceivers, apart from Radio Re
ceivers R-274CjFRR and R
483AjFRR; also C165 for Radio
Receiver R-271CjFRR from
serial No. 1570.

Short due to C152A and C152B,
but C152 and C168 for Radio
Receiver R-274CjFRR from
serial No. 487.

Leakage due to C152A or C152B;
or C152 or C168, as applicable.

il!'ot.~••tli1.~

Leakage caused by any of these
capacitors or plate or screen
grid bypass capacitors, apart
from Radio Receivers R-274Cj
FRR and R-483AjFRR. Use
SEND-REC switch S9, con
version switch S4 (BAND
CHANGE switch), MOD-OW
switch S7, and also VFO
XTALS switch (S2, S3) of
Radi,O Receivers R-274AjFRR
and, R-274CjFRR, to isolate
the defective capacitor to a
smaller grouping of capacitors
for more rapid identification.

Short due to plate winding of T8.

Short due to C161A.
Short due to C23, C109, C161B,

or C161C.
For Raciio Receiver R-274AjFRR

or R-274CjFRR only, shorted
C6l.

For Radio Receiver R-274CjFRR
only, shorted C163; or C165
from serial No. 487 through
1569.

Short due to C72 or C73. For
Radio Receiver R-274CjFRR
only from serial No. 487,
shorted C167.

3200; 2200 in
Radio Receiver
R-274CjFRR
only, from serial
No. 487.

3200 to 46K; 2200
to 15.8K in
Radio Receiver
R-274CjFRR
only, from serial
No. 487.

0 _
650 or less _

55; 41 in Radio 0 or low _
Receiver R-
274 CjF R R,
from serial No.
1570.

65IC ____________ Low _

46K; 15.8 K in
Radio Receiver
R-274 CjFRR
only, from serial
No. 487.

Pin 2 or 7 of
X20.

Replace V19. Re
m 0 v e V 2 O.
Switch AVC
MAN switch to
AVC, and set RF
GAIN control to
its minimum con
trol position.

3

1
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81. Operational Test
If the radio receiver is connected to its associated

components as in normal operation, operate the
equipment as described in the equipment perform
ance checklist (par. 52). This checldist is impor
tant because it frequently indicates the general
location of trouble. Check the radio receiver for
smoke and the odor of burned or overheated parts.

82. Troubleshooting Chart
The following chart is supplied as an aid in locat

ing trouble in the radio receiver. This chart lists
the symptoms which the repairman observes,
either visually or audibly, while making a few

simple tests. The chart also indicates how to localize
trouble quickly to the audio, the i-f, or the r-f stages of
the receiver. The signal substitution tests described
in paragraphs 86,87, and 88 can be used to supple
ment this procedure and to determine the defective
stage. Once the trouble has been localized to a
stage or circuit, a tube check and voltage and
resistance measurements of the stage or circuit
ordinarily should be sufficient to isolate the defec.
tive part. Normal voltage and resistance measure
ments, as applicable, are given in figures 51
through 62. For the location of parts, refer to
figures 63 through 75.

Symptom

1. RF GAIN switch in on position. Re
ceiver fails to operate and dial lamps
do not light.

2. Receiver fails to operate but dial lamps
light up.

3. No receiver output. "Vith AVC-MAN
switch at AVC; with RF GAIN con
trol and IF GAIN control for Ramo
Receiver R-320A/FRC full on, meter
Ml dips and rises as TUNING con
trol is rotated to resonate receiver
signals.

4. Receiver output. With AVC-MAN
switch at AVC, and RF GAIN con
trol and IF GAIN controls for Radio
Receiver R-320A/FRC full on, meter
Ml provides no indication as TUN
ING control is rotated to resonate
receiver signals.

S. Receiver output. With LIMITER
OFF switch S6 in its LIMITER po
sition, receiver noise input, such as
that due to ignition systems, is not
eliminated from the receiver output.

6. Receiver inoperative. Meter Ml does
not deflect as receiver is tuned.
Pilot lamps light up.
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Probable trouble

Open FUSE FL _

Connecting leads to fuse
holder broken.

Open FUSE F2 _

Defect exists between the
i-f driver V11 and the
AUDIO OUTPUT ter
minals.

Defect in meter Ml RF
circuit.

Defect in VISA, noise lim
iter circuit.

Failure of B+ supply _

Defect exixts between an
tenna input connector Jl
and the VI4A' detector
stage.

Correction

Replace fuse. If it blows again, check r-f
bypass capacitors C152A, B; or C152 and
C168 for Radio Receiver R-274C/FRR
from serial No. 487.

Repair leads.

Replace fuse. If it blows again, check filter
capacitors ClS8, C1S9, C160, and C161A,
B, and C.

Use headphones, with .1-l'f capacitor in
series with One lead across grid and plate
circuits of audio stages V17 and V16B to
localize defective stage. Test tube in the
stage and then, if necessary, make voltage
and resistance measurements to locate
defective part.

An alternative method is to use signal sub
stitution in audio stages (par. 8S.)

Check METER RF-AF switch 811, potenti
ometer R69 resistor RI02, as applicable,
for shorts, and the meter M1.

Replace tube VIS. Make resistance meas
surements from pins 1 and 7 of VIS to lo
cate defective part.

Compare voltages measured frOtH each of
terminals 8 and 11 of receiver terminal
strip E17 to cha 'sis with values shown
(figs. 59 through 62.) If no B..l.. voltages
are present, check tubes V18, V19, V20 in
receiver power supply. If voltage is only
+ IS v at the terminal 8, FUSE F2 is
blown. Replace fuse. If it blows again
follow the procedure outlined (par. 80).

See symptoms 7 and 8 below.



Symptom

7. A-f circuits satisfactory but no receiver
output is obtained when modulated
455-kc i-f signal is applied through a
.01-l"f series capacitor to the pin 7
grid of the first mixer V5, with
BAND CHANGE control switched
for single conversion.

S. A-f and 455-kc i-f circuits satisfactory
but no receiver output is obtained
when modulated 3,955-kc i-f signal is
applied through a .01-l"f series capac
itor to the pin 7 grid of the first mixer
V5 with BAND CHANGE control
switched for double conversion.

9. A-f and i-f circuits satisfactory but no
output is obtained when r-f modu·
lated signal is applied to antenna
input connector J1, and receiver is
tuned to this signal.

10. A-f and i-.f circuits satisfactory but out
put is obtained on less than the six
frequency bands of the receiver when
r·f modulated signal is applied to
antenna input connector J1, and
receiver is tuned to input signal pro
viding output.

11. A-m signals received but no beat note
obtained when MOD-CW switch is
on CWo Beat note heard when 455
kc i-f cow signal is applied to pin 5 of
VII.

12. A-m signals received but no receiver i-f
output across the 70-ohm resistive
load connected to the IF OUTPUT
Connector J2.

13. In the instance of the Radio Receiver
R-274A/FRR and R-274C/FRR,
a-m signals received with the XTALS
switch S2, S3, in its vfo position, but
no a-m signals received with S2, S3,
in its 1, 2, 3, 4, 5, or 6 crystal position.

14. TI.eception weak. With no signal tuned
in, roaring noise is not heard when
AUDIO GAIN and RF GAIN con
trol and IF GAIN control for the
TI.adio Receiver R-320AjFRC are
turned to maximum setting, and
SELECTIVITY switch S5A, H, C is
in one of its three NON-XTAL posi
tions. With signal tuned in, meter
1\11 does not rise to customary peaks
for reception of known stations.

15. Reception distorted _

Probable trouble

Faulty 455-kc i-f or first
mixer stage.

Faulty second mixer stage
or 3.5-mc crystal oscil
lator.

FaLllty r- f stage _

Fault in r-f tuner subassem
bly of the receiver fre
quency bands which pro
vide no output.

Defective bfo VI3 or bfo
buffer amlifier v 12.

Defective cathode follower
VI6A stage.

Defective h-f crystal oscil
lator V3.

Weak tubes _
I,ow plate or screen voltage

due to shorted capacitor
in plate or screen return
circuit.

Receiver not properly ali ned_

Open grid resistor or leaky
capacitor in audio cir
cuits.

Correction

Use signal substitution in 455-kc i-f stages
Vll, V10, V9, and V7, and first mixer
stage V5 (par. S7a, C, d, and e) to locate
defective stage.

Test tube in this stage and then, if necessary,
make .voltage and resistance measure
ments to locate defective part.

Use signal substitution in 3,955-kc i-f stages
(par. S7g and h) to locate defective stage
and then, if necessary, make voltage and
resistance measurements to locate defec
tive part.

Use signal substitution in r-f stages (par. S8)
to locate defective stage and then, if
necessary, make voltage and resistance
measurements to locate defective part.

Remove each stage r-f tuner subassembly, in
turn, replacing each, in turn, with its
counterpart known to be good; then check
to locate the defective part in each.

Test V12 and V13 and then, if necessary.
make voltage· and resistance measure
ments to locate defective part.

Test VI6, and then, if necessary, make
voltage and resistance measurements to
locate defective part.

Test V3, and then the crystal in the frequency
control unit crystal holder selected. Then,
if necessary, make voltage and resistance
measurements to locate defective part.

Check tubes.
Check voltage and make resistance checks.

Realine receiver.

Use headset, with .I-I-'f capacitor in series
with one lead, to localize faulty stage.
Check grid circuits of VI7 and V16B.
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18. Intermittent Defective tube, resistor, or
capacitor.

17. Objectionable hum in outpu t- _________ Open filter capacitors in
power supply of receiver.

16. Noisy and fI uctuating reception on any Faulty gain controls _
one of the six frequency bands of the
receiver.

Symptom

1.9. Oscillation (indicated by whistle or
howl).
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Probable trouble

Faulty antenna circuit _

S h 0 r ted turns in fi Iter
chokes in power supply
of receiver.

Short between winding and
core in filter chokes.

Defective tube, poor shield
ing, or high-resistance
soldered chassis return, or
open bypass capacitors.

Correction

Check AUDIO GAIN and RF GAIN con
trols, and IF GAIN control in the instance
of the Radio Receiver R-320A/FRC.

Check antenna installation for loose connec
tions. Check the pin co nt-acts of the SIA
section of the BAND CHANGE switch,
on the antenna r-f tuner subassembly for
each banel, for looseness.

Check C161A, B, C, by connecting ne\v
equivalent capacitor for each in turn until
hum in output is no longer evident. Do
likewise with regard to C158, C159, and
C160. (Note polarity.)

Check for shorted turns by nleasuring resist
ance of 1051 and 1052. L51 should be 150
ohms; 1,52, 354 ohms.

Check for open circuit between either filter
choke terminal and filter case, for each
filter choke; if circuit is not open replace
choke involved.

Witll an insulated prod, gently tap and
slightly move all tubes, resistors, capaci
tors, and soldered connections to locate
loose elements in tubes or loose connection
to any component.

Check tubes, and shunt bypass capacitors
with duplicate capacitors of equal value.



455·KC '-FGATE
V7

6BA6

VFQ
V4

6C4-

BFO
VI3
6C4

NM

IN RAOlORECflVER R-274A/FRA ONLY

TM 651- 4 '?>

NOTES:
1. 117-V AC INPUT.
2. NOSIGNAL INPUT.

3. IMOD CW! AT l£W.
4.~AT~.

5. !LlMITER OFF! AT IQEE).

6. IAUDIO GAINIAT MIN.

7. IRF GAINI AT MIN.

8. IBAND CHANGEI FORFREQ BELOW 7.4MC.

9. ALL MEASUREMENTS TO CHASSIS

IRF GAIN OFFI AT IQliJ AND TUBE

REMOVED FROM SOCKET TO MEASURE
RESiSTANCE. USE VTVM FOR A-C AND NEG
V; USE VOLT·OHM,-AETER ON 500-VOLT
SCALE TO PREVENT CIRCUIT LOADING.
USE lOV SCALE TO tov.

10. NM INDICATES NOT MEASURED.
11. NC INDICATES NO CONNECTION.
12. *"INDICATES MEASUREMENT

ACROSS FILAMENTS, CATHODES,
OR PLATES,AS APPLICABLE.

°
NM

1ST MIXER
V5

6BES

2DR-F AMPL
V2

BBA6

1ST R-F AMPL
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6BA6

55
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'*635VAC
55
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5R4GY
635 VACNM
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~VAC 320V

~6K

OV(~OVABOVE 7.4 Me)
CI';) (loOK ABOVE 7.4 Me)
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22K

NM

A-F POWER AMPL
V17

6V6GT

3.5·MC CRYSTALOSC
VB

6C4

V REG
VI6
OA2

°NCO(3QV ABOVE 7.4MC)
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NC

NM
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NOISE LIMITER RECT AND

A-F OUTPUT METER REeT

VI5

6AL5

°6.3VAC

2D MIXER
VB

6 BE6

CATHODE FOLLOWER
AND 1ST A-F AMPL

VI6
12AU7

NM
22K lOOK

NM(105V ABOVE 7.4Mel
CIO(70KABOVE 7.4MC)

1ST I-F AMPL
V9

6BA6

I-F DRIVER

VlI
6BA6

2D I-F AMPL
VID

6BA6

BFO BUFFER AMPL

V12
6BA6

Figw'e 51. Radio Receive1's R-320AjFRe, R-483jFRR, and van:able f1'equency operation of R-274Aj FRR, tube socket voltage and 1'esistance diagram.



TM851-83

IN RAOIO RECEIVERS R-274A/FRR
ANO R-274C/FRR ONLY

NOTES:
l. t17-V AC INPUT.

2. NO SIGNAL INPUT.

3.IMOD CW I AT [£S'D.
4.~AT~.

5. ILiMITER OFF I AT @ill.

6. IAUDIO GAIN I AT MIN.

7.~ATMIN.

8. [BAND CHANGE I FOR FREQ BELOW 7.4 MC.

9. ALL MEASUREMENTS TO CHASSIS

IRF GAIN OFF I AT @IT] AND TUBE

REMOVED FROM SOCKET TO MEASURE
RESISTANCE. USE VTVM FOR A-C AND NEG
Vi USE VOL"f-OHMMETER ON 500·VOlT
SCALE TO PREVENT CIRCUIT LOADING.
USE lOV SCALE TO 10V.

to.NM INDICATES NOT MEASURED.

Ii. NC INDICATES NO CONNECTION.

12.* INDICATES MEASUREMENT
ACROSS FILAMENTS,CATHODES,
OR PLATES, AS APPLICABLE.

I"""H:F""CRYSTALOSC - - --l
I V3 I

6AC7I OV 6.3VAC I
= NMI M 290V(265V R F GAIN MAX) I

I NM ° 46K I
47K NM

I NM NM 0 IL_::.... __~_~ J

BIAS RECT

V20
6AL5

20 R-F AMPL
V2

68A6

1ST R-F AMPL
VI

6BA6

VFO BFO
V4 VI3

6C4 6C4
6.3 VAC 0.3 VAG NM

NM NM 0
NC

430V NC
NM

48K lOOK

1ST MIXER
V5

6BE6

OV(30V ABOVE 7.4 MC}
=lI50K ABOVE 7.4MC}

NM
22K

NM

3.S-MC CRYSTAL OSC
V8

6C 4

V REG
VI8
OA2

A- F POWER AMPL

VI7

6V6GT

°NCO(30V ~~OVE 7.4MC)

NM

NM

NC

NOISE LIMITER RECT AND

A-F OUTPUT METER RECT

VIS

6AL5

°6.3VAC

DETECTOR

AND AVC RECT

VI4

6ALS

20 MIXER
V6

6BE6

CATHODE FOLLOWER
AND 1ST A-F AMPL

VI6

12AU7

'-F DRIVER

V14
6BA6

2DI-F AMPL
VIO

6BA6

1ST '-F AMPL
V9

6BA6

BFO BUFFER AMPL

VI2
6BA6

Fig1l1'e 52. Radio Receive1's R-483A/ FRR, and va"iable frequency opemtion of R-274C/F RR, f"om serial No.2 through 486, tube socket voltage and "esistance diagra·m..



VFO
V4

6C4

BFO
VI3
6C4

NM
o

NM
lOOK

6.3VAC
NM

290V(265V RF GAIN MAX)
t5.6K

o

TM851-a4

H-F CRYSTAL OSC
V3

6AC7

NOTES:
I. 1t7-V AC INPUT.
2. NO SIGNAL INPUT.

3.~AT~.

4_ IAVC MAN I AT ~.

S.ILIMITER OFFI AT 1Qff).

6. IAUDIO GAIN I AT !!IN.

7.~ATMIN.

a. IBAND CHANGE I FOR FRED BELOW 7.4 MC.

9. ALL MEASUREMENTS TO CHASSIS
JRF GAIN OFFI AT [Qff) AND TuaE

REMOVED FROM SOCKET TO MEASURE
RESISTANCE. USE VTVM FOR A-C AND NEG
V; USE VOLT-oHMMETER ON SaO-VOLT
SCALE TO PREVENT CIRCUIT LOADING.
USE tOY SCALE TO IOV.

10. NM INDICATES NOT MEASURED.
It. NC INDICATES NO CONNECTION.
12. *INDICATES MEASUREMENT

ACROSS FILAMENTS, CATHODES,
OR PLATES, AS APPLICABLE.

1ST MIXER
V5

6BE6

BIAS RECT
V20

6AL5

20 R-F AMPL
V2

6BA6

1ST R-F AMPL
VI

6BA6

OV( 30V AaOVE 7.4 MC)
~(t17K ABOVE 7.4 MC)

NM
22K

NM

V REG
via
OA2

o
NC O(30VA=~VE 7.4 MC)

NM

A-F POWER AMPL

VI7
6V6GT

3.S-MC CRYSTAL OSC
va

6C4

NOISE LIMITER RECT AND

A-F OUTPUT METER RECT

VIS

6ALS

-tV

20 MIXER
V6

6BE6

lOOK
NM!105V ABOVE 7.4MC)
~(37_4K ABOVE 7.4 MC)

DETECTOR

AND Ave RECf

VI4

6ALS

CATHODE FOLLOWER
AND 1ST A-F AMPL

VI6
12AU7

NM
22K

I-F DRIVER.

20 I-F AMPL
VIO

6BA6

1ST I-F AMPL
V9

6BA6

BFO BUFFER AMPL
VI2

SBA6

FigU1'e 53. Radio Receiver R-274el FRR, fl'om serial No. 48?· thl·ough 1569, vm'iable ,fTequency operation, tube socket voltage and resistance diagmm.



o
NM

BFO

VI3
6C4

VFO
V4

6C4

i7.4K

455·KC I-F GATE
V7

6BA6
.4 VIOV ABOVE 7.4 MC)

390

245V(OV ABOVE 7.4MCI
48K(=ABOVE 7.4MC)

265V

H-F CRYSTAL OSC
V3

6AC7

TM 851-96

NOTES:

t. "7 V AC INPUT.
2. NO SIGNAL INPUT.

3. IMOD cwi AT ~.

4. IAVC MANI AT ~

VI AND V2 AVC TAP AT NORMAL.

5. ILlMITER OFFI AT [QIT).
6. IAUDIO GAIN I AT MIN.

7.~ATMIN.

B.18AND CHANGEI FOR FREQ BELOW 7.4MC.

9. ALL MEASUREMENTS TO CHASSIS

IRF GAIN OFFI AT [QITJ,
~ AT ~, AND TU8E

REMOVED FROM SOCKET TO MEASURE
RESISTANCE.USE VTVM FOR A-C AND NEG
V ,USE VOLT-OHMMETER ON 500-VOLT
SCALE TO PREVENT CIRCUIT LOADING.
USE IOV SCALE TO lOV.

10. 'NM INDICATES NOT MEASURED.
II. NC INDICATES NO CONNECTION.
12."* INDICATES MEASUREMENT

ACROSS FILAMENTS, CATHODES,
OR PLATES, AS APPLlCA8LE.

1ST MIXER
V5

68E6

BIAS RECT
V20

6AL5

20 R-F AMPL
V2

68A6

1ST R-F AMPL
VI

68A6

42

NC

* 635VAC
40

NC

Bt RECT
VI9

5R4GY
*635VAC

NM
13V
360

V REG
V18
OA2

A-F F'OWER AMPL

VI7
6V6GT

6.3VAC

3.5-MC CRYSTAL OSC
V8

6C4

NOISE LIMITER RECT AND
A-F OUTPUT METER RECT

VI5
6AL5

DETECTOR
AND AVC RECT

VI4
6AL5

20 MIXER
V6

6BE6
NM

6.3VAC 0
NM

NM
22K

NM

1ST I-F AMPL
V9

6BA6

I-F DR IVE R

VII
6BA6

20 I-F AMPL
VIO

6BA6

BFO BUFFER AMPL

VI2
6BA6

o
o 6.3VAC

NM

NM
o

o

o
NM

NM

260V
17.5K

260V
17.5K

Figw'e 54. Radio Receiver R-274 CjFRR, fj·om serial No. 1570, variable fTequency operation, tube socket vol/age and j'esistance diagram.



4SS-KC I-F GATE
V7

€lBA6
NM
o

170V(OV ABOVE 7.4MO
80K(a:>ABOVE 7AMe)

vr:6
V4

BC4
6.3VAC

NM
NC

130V

NM
o

NM
47K

M'6
VI)

5C4
NM

NM
lOOK

H-F CRYSTAL OSCV,
GAG7

TM 851-44

NOTES:

\.1I7-VAC INPUT.
2. NO SIGNAL INPUT,

3. IMOD cwl AT~

4. IAVC MANI AT~

5. ILIMITER OFF! AT lQfII
6_ (AUDIO GAINI AT MIN.

7_~AT MAX.

8.IBAND CHANGEIFOR FREQ BELOW 14MC.

9. ALL MEASUREMENTS TO CHASSIS.

IRF GAIN OFFI AT [QUJAND TUBE

REMOVED FROM SOCKET TO MEASURE
RESISTANCE. USE VTVM FOR A·C AND NEG
V· USE VOLT-OHMMETER ON 500-VOLT
SCALE TO PREVENT CIRCUIT LOADING.
USE lOV SCALE TO lOy.

IO.NM INDICATES NOT MEASURED.
11. Ne INDICATES NO CONNECTION.
12.• INDICATES MEASUREMENT

ACROSS FILAMENTS. CATHODES,
OR PLATES, AS APPLICABLE.

o
NM

o
NM

1ST MIXER
vs

68E6

BIAS RECT
V20

GAL5

2D R-F AMPL
V2

68A6

1ST R-F AMPL
VI

6 B A6

OV(3QVABOVE 7.4MC)
co '50K ABOVE 1.4MC)

NM
22K

V REG
VIB

OA2

o
crNOOV ABOVE 7.4 Me)

NM

A-F POWER AMPL
VI7

6V6GT

3.S-MC CRYSTAL OSC
V8

5C4

NOISE LIMITER RECT AND
A-F OUTPUT METER RECT

VI5
6AL5

DETECTOR
ANO AVC RECT

VI4
6AL5

NM
22K lOOK

NM(90V ABOVE 7.4MC)
"'O(70KABOVE 7.4 Me)

o
6.3VAC

NM

NM
o

NM

1ST I-F AMPL
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6BA6

I-F DRIVER

VII

6 BAG

2D I-F AMPL
VIO

6BA6

BFO BUFFER AMPL
VI2

GBA6

NM

NM
o

NM

6.3VAC

LESS THAN I
NM(BFO INJ MAX)

0-lK

Figure 55. Radio Receiver R-274A/FRR, tube socket voltage and resistance diagram for crystal control positions 1 through 6.



-8

V RFGAIN MIN)
46K

TMB51-S5

NOTES'
I. 1l7-VAC INPUT.
2. NO SIGNAL INPUT.

3. 1"100 cwi AT ~.

4.~AT~.

5.ILIMITER OFFI AT IQIE].

6.IAUDI0 GAINI AT MIN.

7.~ AT MAX

B. IBAND CHANGE IFOR FREQ BELOW 7.4 MC.
9. ALL MEASUREMENTS TO CHASSIS

IRF GAIN OFF I AT IQllJ AND TUBE
REMOVED FROM SOCKET TO MEASURE
RESISTANCE. USE VTVM FOR A'C AND NEG
v; USE VOLT-OHMMETER ON 500-VOLT
SCALE TO PREVENT CIRC~IT LOADING.
USE 10V SCALE TO 10V.

10.NM INDICATES NOT MEASURED.
II. NC INDICATES NO CONNECTION.
12. "'INDICATES MEASUREMENT

ACROSS FILAM ENTS ,CATHODES,
OR PLATES, AS APPLICABLE,

H-F CRYSTAL OSC
V3

6AC7

No.4
47K

20 R-F AMPL
V2

6BA6

BIAS RECT

V20
6AL5

1ST R-F AMPL
VI

6 B A6
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6.3 VAC 6.3VAC
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1.30v ' : No.4

NC ~~V
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1ST MIXER
V5

6BE6

3.5·MC CRYSTAL OSC
VB

6C 4
No.4

V REG

V'B
OA2

NOISE LIMITER RECT AND

~F OUTPUT METER RECT

VI5

6AL5 NM

o

o
6.3VAC

No.4

DETECTOR

AND AVC RECT

VI4

6AL5

o
6.3VAC

NM
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20 I-F AMPL

V'O
6BA6

1ST j-F AMPL
V9

6BA6

BFO BUFFER AMPL

VI2
6BA6

6.3VAC

I-F DRIVER

VH
6BA6

455'KC' I-F GATE
V7

6BA6
3.4 v(Ov ABOVE 7.4 MC)

390

'25V(OVABOVE 7.4MCl
BOK(~ABOVE 7.4MCI

o

o

52

52K

NM

NM

205V

205V

LESS HANI
NMIBFO INJ MAX)

O-tK

FigUl'e 56. Radio Receive?' R-2740/FRR, f1'o1n se1'ial No.1 th?'01tgh 486, tube socket voltage and 1'esistance diagm1n fo1' c1'ystal cont1'ol positions 1 th1'ough 6.



VFO
V4

6C4

BFO
VI3
6C4

NM
o

V RF GAIN MIN I
15.6K

H-F CRYSTAL OSC
V3

6AC7

TMB51-B6

NOTES:

1. 147-V AC INPUT.
2 NO SIGNAL INPUT.

3.~ATI9!J.

4·IAVC MAN I AT ~.

5. ruMlTER OFF IAT 1QfIl.
6. IAUOIO GAIN I AT MIN.

7. ~AT MAX.

B. IBAND CHANG E IFOR FRED BELOW 7.4 MC .

9. ALL MEASUREMENTS TO CHASSIS.

IRF GAIN OFF I AT [Qf£] AND TUBE

REMOVED FROM SOCKET TO MEASURE
RESiSTANCE. USE VTVM FOR A-C AND NEG
V; USE VOLT-OHMMETER ON SOO-VOLT
SCALE TO PREVENT CIRCUIT LOADING.
USE lOV SCALE TO tOY.

10.NM INDICATES NOT MEASURED.
II. NC INOICATES NO CONNECTION.
12. liflNDICATES MEASUREMENT

ACROSS FILAMENTS,CATHODES,.
OR PLATES, AS APPLICABLE.

BIAS RECT
V20

6AL5

1ST MIXER
VS

6BE6

20 R-F AMPL
V2

6BA6

1ST R-F AMPL
VI

68A6
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o

6.3VAC
NM

-96V
6SK

NC

NM
NM

*SVAC 300V
15.BK

NC

V REG
VIB
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o
NC OV(30V ~~OVE 7.4 MC)

3.S-MC CRYSTAL OSC
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6C4

NOISE LIMITER RECT AND
A-F OUTPUT METER RECT

VIS
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DETECTOR
AND AVC RECT

VJ4
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20 MIXER
V6

6BE6
NM

6.3VAC 0
NM

NM

NM 0

o
6.3VAC

NM

NM
o

NM

1ST I-F AMPL
V9

6BA6

I-F DRIVER

VH
6BA6

20 I-F AMPL
VIO

6BA6
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Figure 57. Radio Receiver R-274elFRR, from serial No. 487 through 1569, tube socket voltage and resistance diagram for crystal control positions 1 thl'ough 6.
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455-KC I-F GATE
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3.4V!OV ABOVE 7.4MC)
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125VIOVABOVE7.4MC) 7 1
2

48K(=ABOVE7.4MC) \ 3
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VI3
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o

NM
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H-F CRYSTAL OSC
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6AC7 6.3VAC

NM
265V(290V RF GAIN MIN)

t5.6K.

TM851-97

NOTES'

1.117VACINPUT.
2. NO SIGNAL INPUT.

3. IMOO cwi AT ~.

4. IAvc MANI AT ~

VI AND V2 TAP AT NORMAL

5. ILiMITER OFFI AT~

6. IAUOIO GAINI AT MIN

7.~ AT MAX

8. [BANO CHANGEI FOR FREO BELOW 7.4MC.

9. ALL MEASUREMENTS TO CHASSIS.

IRF GAIN OFFI AT @ill,
IAvc MANl AT ~,AND TUBE

REMOVED FROM SOCKET TO MEASURE
RESiSTANCE USE VTVM FOR A-C AND NEG
V; USE VOLT-OHMMETER ON 500-VOLT
SCALE TO PREVENT CIRCUIT LOADING.
USE tOY SCALE TO 10V.

10.NM INDICATES NOT MEASURED.
It. NC INDICATES NO CONNECTION.
t2.* INDICATES MEASUREMENT

ACROSS FILAMENTS,CATHODES,
OR PLATES, AS APPLICABLE.
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Figure 58. Radio Receiver R-274C/FRR, jTom serial No. 1570, tube socket voltage and resistance diagmm for crystal positions 1 through 6,
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-51V

o
OV

OV

RSI

35K

-IOV

15K

-I V
115K

190V 6ELOW a. OV

8~OK5'A,:;~OV:::E~~::W:t7·;.:;1;-,M:::~:"--i R39 Ic-::",,:~,=,,~=......~~
ABOVE 7.4MC

1.3 MEG

~""''''''-'I::::rn II--Z=4:"7'!-5-::~_, R 53 ....."'Ze"3
0
,,SK':'
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-51V

NOTES'
1. 117 V A-C INPUT.
2. NO SIGNAL INPUT.

3.1 RFGAIN OFFI AT~

TO MEASURE RESISTANCE.
4. ALL MEASUREMENTS TO CHASSIS.

5·IRF GAINI AT MIN.

6.~ AND r-IA"'"U"'D"'"IO=-=G""'A""IN"' AT MAX.

7.IAVC MANI AT JAVCI.

8.~AT~.

9.ILlMITER OFF' AT IOFF I.

10. USE VTVM FOR NEG V; USE VOLT
OHMMETER ON 500·V SCALE
TO PREVENT CIRCUIT LOADING;

USE 10V SCALE TO 10V.
II. NM INDICATES NOT MEASURED.

co BELOW a. 50K
ABOVE 7.4MC

OV BELOW a. 245V
ABOVE 7.4MC

46K

50K

2.6SV

246V

OV 6ELOW&'26SV
ABOVE 7.4 MC

co BELOW & 47K
ABOVE 7.4MC

EI4

,,

(
.
I

8

z

TM851-45

Figure 59. Radio Receivers R-483/FRR, R-320A/FRe, and R-274A/FRR, resistor-capacitor board, voltage and resistance diagram.



OV
0 ~

OV
0

~

140V BELOWS OV
ABOVE 7.4 MC R39

BOK BELOW S~

ABOVE 7.4 MC

NOTES:

1.117 V AC INPUT.

2. NO SIGNAL INPUT.
3.1 RF GAIN OFFI AT IQffJ

TO MEASURE RESISTANCE.
4. ALL MEASUREMENTS TO CHASSIS.

s.1 RF GAINI AT MIN.

6. [illJmJ AND "IA"U"O"I"O'G'"A""IN"'I AT MAX.

7.IAVC MAN.! AT IAvc I.
B.~AT~.

9. I LIMITER OFFI AT 10FF I.
10. USE VTVM FOR NEG V; USE VOLT

OHMMETER ON SOO-V SCALE
TO PREVENT CIRCUIT LOADING.
USE 10V SCALE TO 10V.

II. NM INDICATES NOT MEASURED.

Oli BELOW S 244V

R3 7 I-=...;A;;.;B"BO"EV;-LE"O~~;"·:i-':"~O-::C7:K
ABOVE 7.4 MC

OV BELOW S 26SV
ABOVE 7.4 MC

~ BELOWS 46K
ABOVE 7.4 MC

46K

SOK

26SV

l4S.SV

TMBSI-B7

Figure 60. Radio Receiver R-483A/FRR, and Radio Receiver R-274C/FRR, f)·om serial No.1 through 486, resist01·-capacitor board, voltage and resistance:!diagram.



TM851-88

15.2K BELOwa
AB"OVE 7.4 MC

265V BELOW a OV
R39 AB'OVE 7.4MC

140V BELOW a OV
ABOVE 7.4 MC

48K BELOW a
ABOVE 7.4 MC

NOTES:
1.117 V A-C INPUT
2. NO SIGNAL INPUT.
3.1 RF GAIN OFFI AT [QffJ

TO MEASURE RESISTANCE.
4. ALL MEASUREMENTS TO CHASSIS
5.~ATMIN.

6.~ ANO r.IAToU"D"IO"G"A'"IN"'1 AT MAX.

7.1 AVC MAN I AT IAvc I.
8.~AT~.

9.ILIMITEROFFI AT @TI].
10. USE VTVM FOR NEG V; USE VOLT

OHMMETER ON SOO-V SCALE
TO PREVENT CI RCUIT LOADING
USE 10V SCALE TO 10V.

'It. NM INDICATES NOT MEASURED.

"~---

GO BELowa17.5K
ABOVE 7.4 MC

OV BELOW a 244V
ABOVE 7.4 MC

265V

2SK

15.2K

l4S,5V

Figure 61. Radio Receiver R-274C/FRR, jl-om serial No. 487 through 1569, l'esistor-capacitor board, voltage and resistance d·iagmm.
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TM851-9B

EI7

245V BELOW BOV 265V BELOW BOV
ABOVE 74 MC ABOVE 7.4 MC

48K BELOW B ~ R39 15.2K BELOW a~
ABOVE 7.4 MC ABOVE 7.4 MC

"'-~---

NOTES'
1.117 V AC INPUT.
2. NO SIGNAL INPUT.
3.1 RF GAIN OFFI AT IQIT]

AND IAVC MANI AT ~

TO MEASURE RESISTANCE.
4.ALL MEASUREMENTS TO CHASSIS.

5. I RF GAIN IAT MIN.

6. IBFO INJ I AND ""'IA""U""OI"'O-G""'A"'IN~1 AT MAX.

7. IAvc MANI AT ~

TO MEASURE VOLTAGE.

8.~AT~.
9.!LIMITER OFFI AT iQIT].
10. USE VTVM FOR NEG V; USE VOLT

OHMMETER ON 50erv SCALE
TO PREVENT CIRCUIT LOADING
USE 10V SCALE TO 10V.

II. NM INDICATES NOT MEASURED.

OV BELOW a 241 V
ABOVE 7.4 MC

"'BELOW a 17.4K
ABOVE 7.4MC

8

6

4

3

2
I

EI4

o
0-

Figw'e 62. Radio Receive!' R-274C/FRR, from serial No. 1570, resist01'-capacitor board, voltage and resistance diagram.
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Figure 63. Radio Receiver R-274AjFRR, top view of chassis.
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S3 SHIELD
OMITTED PRIOR TO

SERIAL NO.487V4V5VBV6V7MI

VI2

VII

T5

VIB

VIO

X21
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T4

V9

T6
T3

TM 851-89

Figure 64. Radio Receiver R-274C/FRR, top view of chassis.
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Figure 65. Radio Receiver R-320AjFRe, top view of chassis.

TM 851-47
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Figw'e 66, Radio Receiver R-483/FRR, lop view of chassis,



FI CI5e R90 R92 54 XI5 R67 CI48 CI47 L53 R72

511CI05

CI35

R62

58

XII

L52
R56

XIO

R50

X9

EI3 T9

cloe

55A

THE REFERENCE SYMBOLS APPLY ALSO TO
RADIO RECEIVERS R-483/FRR AND R-320A IFRC

TM 851- 9

Figw'e 67, Radio Rece'ivel' R-274A(FRR, bottom view of chassis, tuning unit shield l'emoved, (To identify parts see also
figures 69 and 70,)
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• I RADIO RECEIVER R-274C /FRR FROM SERIAL 0.487
II I RADIO RECEI ER R-274C/FRR FROM SERIAL NO 1570

R53 AND CI65 ARE LOCATED AT POINT SHOWN ON EI7 ALSO R48,
RII5, R1I6, AND R94 ARE LOCATED AT POINT SHOW ON EI3

..
EI3--......

CI63
MOUNTED

ORMAL TO
POSITlO
SHOWN FROM
SERIAL NO 1570

.. CI52 CI68 F2 CI62

RI12

Rill

E4

RII3

CI45

E6

TM 851-90

Figure 68. Radio Receivers R-274C/FRR or R-483A/FRR, bottom view oj chassis. (To identiJy parts see also figures 67,
69, and 70.)
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R91

R8G

R87

Cl37

EIO

S8 • 57
THE REFERENCE SYMBOLS EXCEPT FOR
C262. C263. C264. L54. L55. E3. AND E4
APPLY ALSO TO THE RADIO RECEIVERS
R-274A IFRR AND R-483/FRR.

T7

X7 ClOD

CI09

CI4G

'W1r-----E4

-.,r----CI28

R46

S9

TN 651-50

Figure 69. Radio Receiver R-320AjFRC, bottom view of chassis. (To identify parts see also figures 67 and 70.)
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J5

CI52A,B

CI6IA,B,C

THE REFERE CE SYMBOLS APPD
ALSO TO THE RADIO RECEIVERS
R-27 A IFRR A D R-320A IFRC

RB4

~---<:1I5

116

TM 851-51

Figure 70. Radio Receiver R-483/FRR, bottom view of chassis. (To identify parts see also figures 67 and 69.)
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Figure 71. Radio Receiver, all types other than R-274C(FRR, from serial No. 487 through 1569, B+ voltage distribution .
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Figure 72. RadiQ Receiver R-274C/FRR, from serial No. 487 through 1569, B+ voltage distl·ibutioli.
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Figure 73. Radio Receiver, all types othe!' than R-274CjFRR and R-483AIFRR, avc and bias voltage dist!'ibution.
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Figure 74. Radio Receivers R-274C/FRR, from serial No.1 through 1569, and R-483A/FRR, avc and bias voltage distl'ibution,
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Figw'e 75. Radio Receivel' R-274CjFRR, fl'om serial No. 1570, avc and bias voltage distribution.
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83. D·C Resistances of Transformers and Coils

The d-c resistances of the transformer windings
and the coils in the radio receiver are listed below.
The average resistance (in ohms) of a rep:resenta-

tive quantity of items in each instance also is listed.
Resistance variations to the extent of plus or
minus 15 percent are to be expected and are not
sufficient cause for rej ection.

Receiver type

Radio Receivers, R-320AjFRC, R-274AjFRR,
and R-274CjFRR.

Radio Receivers, R-483jFRR and R-483Aj
FRR.

Transformer or coil Winding or terminals Ohms

T8 (50--60 cps) 1-9 31.
10--1L 31.
11-12 31.·
13-14 Less than 1.
15-16 Less than 1.
17-18_ __ __ _____ Less than 1.

·19-20 Less than 1.

T8 (25-60 cps) 1-9 8.5.
10--1L 80.
11-12 80.
13-14 Less than 1.
15-16 Less than 1.
17-18__________ Less than 1.
19-20 Less than 1.

L25 Primary 115.
Secondary______ 6.8.

L8, L15 Primary Less than 1.
Secondary______ 9.2.

LL_______ __ _ __ ___ __ ___ Primary___ __ 1.43.
Secondary______ 9.

L26____ ___ _____________________ Primary___ __ __ _ Less than 1.
Secondary______ 1.05.

L9, L16 ________________________ Primary________ Less than 1.
Secondary______ 1.25.

L2_ ____________________________ Primary________ Less than 1.
Secondary______ 1.4.

L3, L4, L5, L6, L10, L11, L12, Primary Less than 1.
L13, L17, L18, L19, L20, L27,
L28, L29, L30.

T7 1-3 41.6.·
2-4 41.3.
5-6 685.
7-8 426.

L7 8.5.

L14 8.5.

Radio Receivers, R-274CjFRR and R-274Aj L2L 21.5.
FRR.

Radio Receivers R-274CjFRR and R-274Aj L22 " _________________ ________________ 88.5.
FRR.

Radio Receivers R-274CjFRR and R-274Aj L23 155.
FRR.
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Receiver type Transformer or coil Winding or terminals Ohms

L24_ ___________________________ ________________ 8.5.

L25_____ __ __ __ __ __ __ __ ___ Primary________ 1.15.
Secondary ______ 6.8.

L26_ ___________________________ Secondary______ 1.05.

L3 L ._ _____________________ Primary________ Less than 1.
Secondary 1.17.

L32 Primary 5.35.
Secondary ______ .68.

L33_ ___________________________ Primary________ Less than 1.
Secondary ______ 1. 65.

L34_ ___________________________ Primary________ Less than 1.
Secondary ______ 1.55.

L35 8.5.

L36_____ __ ___ ___ ____ Primary________ 5.39.
Secondary______ 2.77.

L37 9.42.

L38 3.62.

L39 3.62.

L40 1.47.

L4L 3.62.

L42 3.62.

L43 Per pie 1.47.

L44_ ___________________________ ________________ 2.58.

L45_ ___________________________ ________________ 2.5.

L46____________________________ ________________ 1.31.

L47____________________________ ________________ 46.

L48_ ___________________________ ________________ 2.

L49 2.7.

L50____ ___ ___ ___ ________ ______ _ __ ________ 2.7.

L5 L ___________________________ ________________ 150.

L52 ._ ______________________ ________________ 354.

L53 ____________________________ ________________ 9.

Radio Receiver R-320A/FRC L54------------------- c -------- 8.5.

Radio Receiver R-320A/FRC L55 8.5.
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84. 'Troubleshooting R-F Strip
The r-f strip of the radio receiver requires

removal to render accessible the circuitry of r-f
amplifiers VI and V2, the circuitry of v-f oscillator
V4, and the circuitry of first mixer V5, which is
common to each of the six frequency bands of the
receiver. When the probable trouble is isolated
to the r-f strip, it is disassembled (par. 90e) from
the receiver. It is then externally reconnected to
the receiver to make accessible its circuitry to
locate the circuit fault or defective part; tube
socket terminal resistance and voltage checks
(par. 82) are made first with reo-ard to VI V2

<> "
V4, and V5 to further isolate the fault. To com-
plete the circuitry to the r-f strip, the r-f tuner
subassemblies (for anyone of the six frequency
bands of the receiver) may be seated in the r-f
strip steatite base V contacts. No attempt need
be made to reconnect the four gang variable ail'
capacitor to the removed r-f strip, since it can be
checked easily for shorts and does not affect anv
of the voltage and resistance measurements mad"e
to locate the defective part; but a chassis ground
connection must be provided to the r-f strip.

85. Signal Substitution Notes

a. Signal substitution requires a source of audio,
i-f, and r-f signals (par. 78).

b. In addition, a headset or permanent magnet
loudspeaker is necessary. Refer to paragraph 14
with regard to the headset required. A loud
speaker, if used, should provide a match for the
600-ohm AUDIO OUTPUT terminals of the
receiver by means of a matching transformer.

c. A volt-ohmmeter and tube tester are used
to isolate the defective part and tube after the
faulty stage is determiiJ.ed by signal substitution.

d. A miniature tube socket adapter is also
needed; an octal tube socket adapter is a further
requirement in Radio Receivers R---':274AjFRR
and R-274CjFRR. All the tube socket terminals
are accessible from the bottom of the receiver
chassis except those of VI, V2, V4, and V5, and
also V3 in Radio Receivers R-274AjFRR and
R-274CjFRR. Use the miniature tube adapter
for VI, V2, V4, V5, and the octal tube socket
adapter for V3 (pal'. 78).

e. In the tests described in paragraphs 86, 87,
and 88, ground one side of the output of the
signal generator to the receiver chassis and con-
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nect the other side through a capacitor (.Ol-JLf)
to the receiver point as directed.

j. Note the volume, and listen for serious
distortion from the loudspeaker or headset at the
various points in the signal substitution procedure.
When working back from the output to the input
stages, decrease the output of the signal generator
as much as possible. If possible, compare with a
receiver known to be in good condition.

g. Check the wiring and soldering in each stage
during the procedure. .

Caution: Do not remove the shield assembly
from any subassembly until the trouble has been
traced to a specific subassembly. Do not damage
the wiring by pushing it back and forth during
inspection. Be careful not to damage the receiver. .
m any way.

h. Misalinement of one or more stages of the
receiver will cause reduced output. Misalinement
of 'the v-f oscillator V4 may prevent any output.

i. When trouble is localized in a given stage,
first test the tube if such a test is indicated; then
measure the voltage; and finally, measure the
resistances at the tube socket of that stage. All
d-c voltage and resistance measurements are
made to chassis ground.

Caution: Be sure that the receiver s~itch con
trol arrangement for each check made is that given

. in the applicable figure (figs. 51 through 62).
j. Trouble in a circuit or stage may not cause

changes in voltage and resistance measurements
at the tube socket. The instructions included in
this paragraph are merely a guide and should
suggest other procedures, such as voltage. and
resistance measurements on individual parts.

k. Remove only one tube at a time when testing.
Check the number of the tube, test the tube, and,
if it is not defective, return it to its proper socket
before another tube is removed.

l. At each step it is assumed that all previous
steps were completed satisfactorily. Isolate and
clear any trouble located before proceeding with
any succeeding steps.

86. A-F Signal Substitution Tests
a. Pin 5 oj V17 (Grid oj A-F Power Amplifier).

Apply an audio signal through a series capacitor
(.Ol-uf) to pin 5 of V17 and adjust the signal
generator output to a suitable level. Then, if
necessary, apply the procedure outlined in the'
chart.



Possible cause of weak or no signal output
Test 1---------,-------------------,--·----

Open circuit Short circuit Othcr

Defective tube
V17.

C150, or contacts of the METER
RF-AF switch Sl1.

E2, J3, or both sec
ondary windings of
T7.

Listen for signal in headset, plug
connected to the PHONES jack; or,
listen for it in a loudspeaker con
nected to AUDIO OUTPUT termi
nals, if used.

Then test tube V17 _

Then check tube V17 socket terminal
voltages, noting that if plate voltage
is obtained at the pin 3 plate of V17,
the primary of T7 is not open.

Then check the V17 tube socket
resistance from each tube pin whose
voltage reading is abnormal, to
possibly isolate fault to the circuit
of V17.

Stage wiring, R98,or
R99.

C149, C150, or C151. Note that
when C150 is shorted, the tube
socket resistance at the pin 3 plate
of V17 is low due to the primary
d-c resistance of T7 being shorted
out (par. 83). (If resistance is
low, remove one lead of C150 and
check resistance across capacitor.)
When C149 is shorted, a positive
d-c voltage appears at the pin 5
grid of V17 (tube plate will glow.)

b. Pin 2 oj Vi6B (Grid oj First A-F Amplifier).
Apply the audio signal (par. 86a) to pin 2 grid of
V16B, setting the AUDIO GAIN control R84 to
maximum. The output signal should be much

louder than when it was applied to pin 5 of V17.
Adjust it to a comfortable level. Then, if neces
sary, apply the procedure outlined in the chart.

Possible cause of weak or no signal output
'fe,t

IOpcn circuit Sbort circuit Other

Listen for headset or loudspeaker C148 or C149; check Sheath on the pin 2 grid lead of V16,
Hignal. by paralleling grounding the pin 2 terminal.

C148 with a .022- PHONO terminal for Radio Receiv-
p.f and C149 with ers R-274AjFRR, R-320AjFRC.
a 5100-J'p.f capaci- and R-483jFRR is grounded,
tor. possibly by its sheath.

Then test tube V16 _________________
-------------------- ---------------------------------- Defective tube

V16.
Then check tube V16B socket terminal R81, R82, R83, or C148.

voltages and resistances to possibly R84.
isolate fault to the circuit of V16B. IDo likewise for V16A and clear any I

circuit fault, if found. i
i_..-
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87. I-F Signal Substitution Tests
Set the receiver controls as shown below.

Control Setting

RF GAIN (R93) _
AUDIO GAIN (R84) _
IF GAIN (R211) (In Radio Receiver

R-320A/FRC only).
MOD-CW (S7) _
AVC-MAN (Sg) _
LIMITER-OFF (S6) _
SELECTIVITY (SSA, B, C) _
SEND-REC (S9) _

Maximum.
Maximum.
Maximum.

MOD.
MAN.
OFF.
3 KC.
REC.

a. Pin i oj Vii (Grid oj I-F Driver). Apply a
modulated 455-kc i-f signal to pin 1 of VII through
a .Ohd capacitor, adjusting it to a comfortable

level. Then, if necessary, apply the procedure
outlined in the chart.

Test
Possible cause of weak or no signa] output

-----------------,------------,--------
open circuit Short circuit Other

Listen for headset orloudspeaker signaL C139 or C143.
Then test tube V14 Defective tube

V14.

Then test tube VIS _

tubeDefective
V11.

Defective tube
VIS.

C12S, C126, C127, C128,
or C129A.

Pin terminals of VISA or
circuit to them may
also be grounded.

C139.
C138, which may also be

grounded to chassis.
Also C162 for Radio
Receivers R-274C/
FRR and R-483A/
FRR.

RSS, RS6,RS7, RS8, or C129A,
also R113 for Radio Receivers
R-483A/FRR and R-274C/
FRR.

R62, R63, C64, R6S, R69, CHI,
or C142; also, R102 for Radio
Receivers R-483/FRR, R
320A/FRC, and R-274A/FRR,
and DIODE OUTPUT jump
er at E3 for Radio Receivers
R-320A/FRC, R-.483A/FRR
and R-274C/FRR.

Then check tube V11 socket terminal
voltages and resistances to possibly
isolate fault to the circuit of VII.
Note that plate voltage at the pin S
plate of V11 indicates that RS9 and
L47 are not open, and C129B not
shorted.

Then check tube VIS socket terminal _
voltages and resistances to possibly
isolate fault to the circuit of VISA
and to clear any in the circuit of
V1SB.

Then test tube V11 ~ _

Then check tube V14 socket terminal
voltages and resistances to possibly
isolate fault to the circuit of V14A
and to clear any in the circuit of
V14B.
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b. Bjo Buffer Amplifier 1712 and Bfo Oscillator
1713. Remove the modulation from the 455-kc i-f
signal placed on pin 1 of VII through the series
capacitor. Set the receiver MOD-OW switch to
OW and turn the BEAT OSO. control to a position

on the scale other than its zero beat knob dial
position. A tone signal should be heard in the
headset. Then, if necessary, apply the procedure
outlined in the chart.

-------
Possible cause of weak or no signal output

Test
Open circuit Short circuit Other

Listen for headset or loud- -------------------------- Sheath on pin 1 grid lead of
speaker signal. V12 may be grounding

pin 1 terminal.
Then test tube V12 ____________ -------------------------- -------------------------- Defective tube V12.
Then check tube V12 socket L46, R100, C135 or BFa C135.

terminal voltages and resist- INJ control R74.
ances to possibly isolate fault
to the circuit of V12.

Then test tube V13 ____________ -------------------------- -----------~--------------
Defective tube V13.

Then check tube V13 socket MOD-CW switch S7, R76, C133, C134, C136, C130, L44 may be misalined.
terminal voltages. Continue R77, R75, L44, L45, C131, C132, L44, or L45. Tone output may be
with terminal resistances to C130, C131, C132, C133, outside ± 3-kc range.
possibly isolate fault to the C134, or C136.
circuit of V13.

c. Pin 1 oj V10 (Grid oj Second I-F Amplifier).
Set the MOD-OW switch to MOD. Place the
modulated 455-kc i-f signal through the senes
capacitor on pin 1 of VIO. The output signal

Test

should increase in volume. Adjust it to a com
fortable level. Then, if necessary, apply the
procedure outlined in the chart.

Possible cause of weak or no signal output

Open circuit Short circuit Other

Listen for headset or loud- C125, C126, C123, C122, C121, C 124.
speaker signal. R51, R52, the S5C section of

SELECTIVITY switch, or the
secondary of T5. Also C264
for Radio Receiver R-320A/,
FRO.

Then test tube V10 ~ _

Then check tube VIO socket Primary of T5, R51, R52, or R54; C119, C120, C121, C122,
terminal voltages and re- also R53 for radio receiver, all or C123.
sistances to possibly iso- types, other than Radio Receiv- For Radio Receiver R-320A
late fault to the circuit of er R-274CjFRR from serial No. FRC, if IF GAIN control
V10. 1570: does not function, C264

or C263.
For Radio Receiver R-320AjFRC,

if IF GAIN control does not
function, L155.

Defective tube. V10.
If tube socket terminal

voltages check nor
mal, L41 or L42 of T5
may be misalined.
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d. Pin 1 of V9 (Grid of First I-F Amplifier).
Place modulated 455-kc i-f signal through the
series capacitor on pin 1 of V9. The output

signal should increase in volume. Adjust it to a
comfortable level. Then, if necessary, apply the
procedure outlined in the chart.

Possible cause of weak or no signal output
Test

Open circuit Short circuit Other

Listen for headset or loud- C119, C120, C118, C116, C115, C117.
speaker signal. R50, the S5B section of SELEC-

TIVITY switch, or secondary of
T4. Also for Radio Receiver
R-320AjFRC, C262.

Then test tube V9 ________ -------------------------------- -------------------------- Defective tube V9.
Then check tube V9 socket Primary of T4, R43, R44 or R49; C113, C114, C115, 0116, or If the tube socket termi-

terminals voltages and also R48 for radio receiver all C118. nal voltages check
resistances to possibly types, other than Radio Receiver For Radio Receiver R-320A normal, L38 or L39
isolate fault to the circuit R-274CjFRR from serial No. FRC, if IF GAIN control of T4 may be mis-
of V9. 1570. does not function, C262. alined.

For Radio Receiver R-320AjFRC,
if IF GAIN control does not
function, Ll54.

-

e. Pin 1 of V7 (Grid of J,.55-kc I-f Gate). Switch
the receiver for the single conversion position of
S4 by indenting the BAND CHANGE control to
the 1.35-3.45-mc frequency band. Place the

Test

modulated 455-kc i-f signal through the series
capacitor to pin 1 of V7. The outpu~ signal
should increase in volume. Then, if necessary,
apply the procedure outlined in the chart.

Possible cause of weak or no signal output

Open circui t Short circuit Other

Listen for headset or loudspeaker
signal.

C113, C114, C109, C108, L37,
R42, or the secondary of
L36.

C107, C110, C111, or C112.

Check to see that one arm contact
of the S5A section of SELEC
TIVITY switch shorts out the
Y8 crystal and that the other
arm contact grounds one end of
L37.

Then test tube V7 - _- - - - - - - - - - - - - - - - - - - - - _- - - - - - - - - - - - - - - - - - - - - - - --
Then check tube V7 socket ter- Primary of T3, R39, or R41. C102, C105, C108, or C109.

minal voltages and resistances R34 for Radio Receivers ClOO for Radio Receivers
to possibly isolate fault to the R-483jFRR, R-27<1AjFRR, R-483jFRR, R-274Aj
circuit of V7. Note that screen and R-320AjFRC. R53 FRR, and R-320AjFRC.
voltage to pin 6 of V7 indicates for R a d i 0 R e c e i v e r C165 for Radio Receiver
S4 is closed in its single conver- R-274CjFRR from serial R- 274 C j F R R fro m
sion position. No. 1570. R112 for Radio serial No. 1570.

Receivers R-483AjFRR
and R-274CjFRR.
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Defective tube V7.
If the tube socket

voltages check
normal, L36 or L37
of T3 may be mis
alined.



f. Pin 7 oj V5 (Grid oj First Mixer). Place
the modulated 455-kc i-f signal through the series
capacitor on pin 7 of V5. The output signal

Test

should decrease slightly. Then, if necessary,
apply the procedure outlined in the chart.

Possible cause of weak or no signal output

Open circuit Short circuit Other

Remove r-f strip (par. 90e) for
066, 068, 071, 072, or 073.
045 for Radio Receivers
R-483/FRR, R-274A/FRR,
and R-320A/FRO.

Listen for headset or loud- 070, 068, R32 or R33, or the 069.
speaker signal. secondary of 1,32. 0100 for

Radio Receivers R-483/FRR,
R-320A/FRO and R-274A/
FRR. 0165 for Radio Receiver
R-2740/FRR, from serial No.
1570.

Then test tube V5 _

Then check tube V5 socket 1,31 or 1,32 primaries of T1, or 070 _
terminal voltages and re- R31.
sistances to possibly iso- Remove r-f strip (par. 90e) for
late fault to the circuit R26, R27, or R28.
of V5.

Then fully analyze r-f strip
before replacement.

Defective tube V5.
If the tube socket ter

minal voltages
check normal, 1,32
may be misalined.

g. Pin 7 oj V6 (Grid oj Second Mixer). Switch
the receiver for the double .conversion position of
84 by indenting the BAND CHANGE control (,0

the 7.40- to 14.8-mc frequency band. Then, apply

Test

a modulated 3,955-kc i-f signal to pin 7 of V6
through a .0l-jLf capacitor. Adjust the signal
heard to a comfortable level. Then, if necessary,
apply the procedure outlined in the chart.

Possible cause of weak or no signal output

Open circuit Short circuit Other

Listen for headset or loudspeaker _

signal.
Then test tube V8 _

Then check tube V8 socket terminal 1,35, R36, R37, R38, 099, 0103, 0104, or
voltages and resistances to pos- '0103, or 0104. crystal Y7.
sibly isolate fault to the circuit of
V8.

Then test tube V6 _

Then check tube V6 socket terminal 1,34, R35, or R40 098 or 0106 _
voltages and resistances to pos-
sibly isolate fault to the circuit of
V6.

No output from 3.5-mc
oscillator V8.

Defective tube V8.

Defective tube V6.
Replace Y7 crystal.

h. Pin 7 oj V5 (Grid oj First Mixer). Place the
modulated 3,955-kc i-f signal through the series
capacitor on pin 7 of V5. The output signal

should increase. Adjust it to a comfortable level.
Then, if necessary, apply the procedure outlined
in the chart.
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Possible cause of weak or no signal output
Test

Open circuit Short circuit Other

Listen for headset or loudspeaker Secondary of L33____ Secondary of L33, or C97.
signal. Then primary of L3I, or

C67.
Then check for continuity be- -------------7------ -------------------------- Wiring between primary of L33

tween prim::try of L33 and and secondary of L31.
secondary of L31. L34, L33, or L3I may be mis-

alined. Alinement of L33
indicates C97 is not open.

,

88. R-F Signal Substitution
a. Pin 7 oj V5 (Grid oj First Mixer).

(1) Apply an r-f modulated signal, within the
range of 7.40+to 14.8 mc, through a .01
I.d series capacitor to pin 7 ofVS. Set the
receiver to approximately the frequency
of the r-f source and turn the TUNING
control for output in the headset. If it
is impossible to obtain the modulation of
the r-f signal, either the source of 4-f
signal is not providing voltage on pin 7
of VS or the v-f oscillator of the receiver
is not functioning. To check for the
latter case, repeat the procedure for each
of the six frequency bands of the receiver,
applying an r-f modulated signal, as in
structed, within the frequency range ap
plicable to the receiver band used. If

one of the bands provides headset out
put, the r-f tuner v-f oscillator subas
sembly used on each band that provides
no output should be replaced. Analyze
each r-f tuner v-f oscillator subassembly
external to the receiver to locate the
defect or defective part in it. If headset
output cannot be obtained on anyone
of the receiver frequency bands, the
fault has been isolated to the v-f oscillator
circuitry of the receiver contained in the
r-f strip. Then apply the procedure
outlined in the chart; be sure that Radio
Receivers R-274AjFRR and R-274Cj
FRR have the XTALS switch at VFO
and the B+ section of the S2 section of
the switch is closed.

Possible cause of weak or no signal output
Test

Open circuit Short circuit Other

Test tube VL________________________
------------------------ ------------------------ Defective tube V4.

Then check CIG and CIR sections of CIG or CIR ____________ CIG or CIR.
main tuning capacitor C1.

Then follow disassem bly procedure in C71, C72, or C73, C74, C74 or C75.
paragraph 90e. or C75.

Then check tube V4 socket terminal L24, R22, R29, or R30___ L24, C71, C72, or C73.
voltages and resistances to possibly
isolate fault to the circuit of V4.

Then fully analyze r-f strip before replace-
ment.
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(2) In the instance of Radio Receivers R
274A/FRR and R-274C/FRR, switch the
XTALS switch to its 1, 2, 3, 4, 5, or 6
position whose associated crystal holder
carries a crystal suited to a known signal
frequency within the frequeJlCY range of
the receiver. Set the receiver and the
signal generator to the known signal

frequency and then adjust the signal
generator frequency control for maximum
headset receiver output. If no output
is obtained, try the procedure outlined
for another crystal suited to the same or
another signal frequency. If still no
receiver output is obtained, apply the
procedure outlined in the chart.

Possible cause of weak or no signal output
Test ,

Open circuit Short circuit Other

est tube V3___________________________
------------------------------ ---------------- Defective tube V3.

hen check tube V3 socket terminal volt- L2l, L22, L23, R23, R24, R25, C6l, C62, C63,
ages and resistances to possibly isolate or 82,83. C64, or C65.
fault to the circuit of V3; if so, noting When tube socket terminal volt-
which tube socket terminal readings are ages and resistances are all
abnormal, and then disassem bling the normal, check, C6l, C62, C63,
frequency control unit (par. gOe) from C64, C65, or circuitry of each.
the receiver so that the defective circuit
can be analyzed to isolate the defective
part.

T
T

b. Pin 1 of V2 (Grid of Second R-F Amplifier).
Set the XTALS switch back to VFO. Apply an
r-f modulated signal, within the range of anyone
of the six frequency bands of the receiver, through
the series capacitor to the pin 1 of V2. Set the
receiver to approximately the frequency of the r-f
source and turn the TUNING control for output
in the headset. If it is impossible to obtain the
modulation of the r-f signal, repeat the procedure
described above on each of the other frequency
bands of the receiver. If the headset output does

not result for anyone of the receiver bands, the
fault has been isolated to the second r-f stage cir
cuitry contained in the r-f strip; if the headset
output does result for anyone of the receiver
bands, then the procedure to follow is to replace
the r-f tuner interstage subassembly, in a manner
similar to that described in a(l) above for the r-f
tuner v-f oscillator subassemblies. With the fault
isolated to the second r-f stage circuitry contained
in the r-f strip, apply procedure outlined in the
chart.

Possible cause of weak orno signal output
Test

Open circuit Short circuit Other

Test tube V2 _________________
------------------------ -------------------------------- Defective tube V2.

Then check ClE and ClF sec- ClE, ClF, or R2L _______ ClEor ClF.
tions of main tuning capacitor
C1.

Then follow disassembly pro- C40, C42, C43, or C44 ____
cedure in paragraph gOe.

Then check tube V2 socket L14, R6, R12, R13, R14, C19, C20, C2l, C22, C23, C24,
terminal voltages and resist- R15, or R16. R1l4 for C40, C4l, C42, or C43. C163
ances to possibly isolate fault Radio receiver R- for Radio Receivers R-483Aj
to the circuit of V2. 274C/FRR, from serial FRR and R-274CjFRR. For

No. 487. Radio Receiver R-274C/FRR,
from serial No. 487 C165, C166,
or C167; but not C165, from
serial No. 1570.

Then fully analyze r-f strip
before replacement.
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c. P?:n i of VI (Grid oj First R:f Amplifier).
Apply the modulated r-f signal through the series
capacitor to pin 1 of VI in a manner similar to the
way in which it was applied to pin 1 of V2. If
headset output does not result, replace the r-f

tuner interstage subassembly with one known to
be good. If headset output still does not result,
the fault is isolated to the circuitry of VI com
mon to the SL'C frequency bands of the receiver.
Then apply the procedure outlined in the chart.

Possible cause of weak or no signal outpu t

Test
Open circuit Short eirCll it Othor

Test tube VL ____________________________ ------------------------ -------------------- Defective tube VI.
Then check CIC and CID sections of main CIC, CID, or RIL ______ CIC or CID.

tuning capacitor CI.
Then follow disassembly procedure in para- L7, RI, R2, R3, R4, R5,

graph gOe, and check tube VI socket termi- orR6.
nal voltages and resistances to possibly
isolate fault to the circuit of VI.

Then check CIS, CIA, and CIB, both for
short and open circuits.

I

d. Antenna input Connector Jl. Apply the
modulated r-f signal to the ANT input connector
J1 through a 100-ohm series resistor. If the head
set output is very weak, replace the r-f tuner
antenna subassembly with one known to be good.
If the headset output is still weak, check for con
tinuity between the two contacts of the connector
J1 and between each and chassis ground for infinite
resistance.

89. Stage Gain Charts
'1l he stage gain data given in this paragraph are

used to localize trouble to a stage when the stage
is not operating properly. Stage gain data are
provided in the form of a chart with regard to the
i-f and a-f stages as well as for the r-f stages of the
receiver. In the r-f stages, any stage gain measure
ments made without regard to the overall sensi
tivity of the receiver are solely for purposes of
determining whether the circuitry of the r-f strip
(common to all the six frequency bands of the
receiver) is normal. As such, the stage gains of
the VI and V2 r-f amplifiers are made for the .54
to 1.35-mc frequency band of the receiver so that
the miniature tube adapters used to get at the pin
1 grids of VI and V2 provided for a minimum
disturbance to the circuitry of each. To do this,
make sure that the two identical r-f tuner inter
stage and v-f oscillator subassemblies for the .54-
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to 1.35-mc band 1 of the receiver are known to be
normal.

a. Radio Receiver A-Fand I-F Stages. The stage
gain chart lists the approximate signal input
voltages required at each of tbe i-f and a-f stages
of the receiver to produce a signal output of 667
mw (equivalent to 20 volts measured by an a-c
vtvm across an output load of 600 resistive ohms
connected across the AUDIO OUTPUT terminals
of the receiver). The i-f signals are modulated
30 percent at 400 cps. All signals are applied to
the tube grids through a .01-td capacitor. The
receiver SELECTIVITY switch is set at 3 KC,
the AVC-MAN switch to MAN, and the MOD
OW switch to MOD. The RF GAIN and tbe
AUDIO GAIN controls, and the IF GAIN control
with regard to Radio Receiver R-320A/FRO are
turned to their maximum clockwise positions.
Use the ehart to provide approximate indications
when trouble-shooting, and to check the gain of
the receiver with regard to each i-f, a-f, or groups
of these stages. When the receiver output is low,
and the tubes are working satisfactorily as indi
cated by a tube tester, localize the defective stage
by checking the signal voltage level of each stage
against the chart. Use the signal substitution
method of troubleshooting; that is, measure the
individual stage gains in the sequence listed on
the chart, which is backwfLrd through the receiver.



Approximate signal generator input to radio
, receivers

Receiver band Frequency Signal generator connection to
receiver R-483/FRR

R-320A/FRC
R-372A/FRR

R-483A/FRR
R-2740/FRR

Any _
Any _

1.35-3.45 mc _
1.35-3.45 m c _
1.35-3.45 mc _
1.35-3.45 mc _
1.35-3.45 mc ~ _
7.40-14.8 m c ~ _
7.40-14.8 m c _

400 cps af _
400 cps af _
455-kc i-f mew _
455-ke i-f mcw _
455-ke i-f mew _
455-kc i-f mew _
455-ke i-f ill cw _
3955-k c i -f m cw _
3955-kc i-f mew _

Pin 5, V17 _
Pin 2, V16B _
Pin 1, V11 _
Pin 1, V10 _
Pin 1, V9 _
Pin 1, V7 _
Pin 7, V5 _
Pin 7, V6 _
Pin 7, V5 _

3.5 v _
0.3 v _
0.35 v _
6,000 uv _
110 uv _
40 uv _
65 uv _
250 liV _

40 liV _

5.5 v.
0.5 v.
0.6 v.
15,000 liV.

300 uv.
75 liV.

90 liV.

180 liV. *
70 liV.

*For Radio Receiver R-2740/FRR, from serial No. 1570, this input is 100 uv.

Receiver band Frequency Stage Stage gain

.54-1.35 mc ___' ___ Any, mcw __ V2____ ... __ 3-5.2.
V1 _____ :-_ 2.5-5.5.
Antenna_ 9-13.

the chart. To check the stage gain of VI (the
first r-f amplifier) apply the modulated r-f signal
to pin. 1 of VI, an.d retune the receiver. Again,
to provide the 667-mw receiver output, the signal
generator input to the receiver should be decreased
so that the stage gain for VI also approximates that
in.dicated in the chart. To check the antenna
input coupling gain, apply the modulated r-f signal
to the VI antenna input connector, and retune the
receiver. Again, for the '667-mw output, the signal
generator input should be decreased so that the
gain approximates that indicated in the chart.

o

b. Radio Receiver R1 Stages. The stage 'gain
data given for the i-f stages of the receiver provide
some indication with regard to the stage gains of
each of the r-f amplifier stages VI and V2. Having
first determined that the receiver stage gajn indica
tion at pin 7 of the V5 mixer·is normal, apply a
nl0dulated r-f signal generator input through the
.Ol-jlf series capacitor to this same pin 7 of V5
and note the sign.al gen.erator uv input to produce
the 667-mw output. Make sure that the signal
frequency used is within the frequency ran.ge of
band 1, as explain.ed above. Then supply the
modulated r-f signal t~rough the series capacitor
to the pin 1 grid of V2 (the second r-f amplifier)
and tune the receiver.. To provide the reference
level output of 667 row, the signal generator input
to the receiver should be decreased so that the
stage gain for V2 approximates that indicated in

Section II. REPAIRS

90. Replacement of Parts
Most of the parts in. the radio receiver are ac

cessible and are easily replaced if found to be
faulty. However, the removal of certain subas
semblies is required to replace the parts they con
tain. Also, the removal of certain parts such as
wired assemblies simplifies the resoldering neeq.ed
to replace the part. To render accessible the
circuitry and parts in. the receiver chassis un.der
the SELECTIVITY switch assembly, the switch
first must be removed. Otherwise, any of the
receiver subassemblies and parts may be removed
in any sequence desired for the replacement of a
specific part.

a. R-F Tuner Subassemblies (figs. 76 through

78). To replace an.y part in anyone of the four r-f
tun.er subassemblies used on a specific frequency
band of the receiver, indent the turret assembly
by the BAND CHANGE control so that the r-f
tuner subassemblies for the specific band show
fully in the open.ing provided by the removal of
the tuning unit shield at the bottom of the re
ceiver chassis. Remove the r-f tuner subassembly
to be repaired by removing each of the two flat
springs that hold it in place at either end of its
isolan.tite base. To remove a flat spring grasp
it at its inward full length edge with a pair of
long-n.osed or specjal pliers (fig. 19) and then press
downward while pulling inward with a cjrcular
motion to remove it.
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OF BAND 2

CII L4

L4
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OF BAND 5

C8

CI7

L3

L3
BAND 3

L6

L6
OF BAND 6

TM 851-54
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FigU1'e 76, Radio 1'eceiveT, all types, antenna 1'-f t'une1' subassemblies f01' bands 1 thTO'ugh 6.



L8(OR L15)

RI03 (OR R104) R1(OR R17)

L8l0R L15)

OF BAND I

L9(OR L16)

OF BAND 2

LIO(OR L11)

RI01 (OR R108) R9(OR R19)

/ C30
(OR esO)

L10(OR L17)

OF BAND 3

L12 (OR L19)

OF BAND 5
LlllOR L18)

OF BAND 4

C35(OR C55) Lli (OR Ll8) Ll2(OR L19)

C33(OR C53) RIO lOR R20) C31(OR C57)

C36(ORC56)

T 8 I-55

FigUl'e 77. Radio receiver, all types, interstagc r-f honer st,bassemblies f(01' bands 1 though 6,
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Figlt?'e 78. Radio receive?', all types, oscillator r-f timer subassemblies for bands 1 though 6.



(2) Remove the front panel XTALS switch
knurled knob.

(3) Disconnect. the I::J. FREQ control flexible
coupling.

(4) Loosen the two No. 6-:32 setscrews ill the
XTALS switch shaft arm eccent,ric drive.

(5) Loosen the fOUL' No. 8-32 setscrews to
disconnect the XTALS swi tch fixed
coupling.

(6) Unsolder capacit,ol' C60 at, the VFO
XTALS switch.

(7) Remove the supporting bracket, No. 8-32
nut, and washer from thc st,lId adjaccnt
to B+ hlter choke L52.

CI57

L33

TM 851-58

C98

C97 Figm'e 80. Radio 1'eceive1', all lypes, i-f filler cirmit
~~~~~~rII!!::;"'-'-- transfonna subassembly '1'3.

TM 851-57

L50

or LOCATED IN T2 BUT AT EI3
IN RADIO RECEIVER R-274C IFRR
FROM SERIAL NO.1570

L34

Figure 79. Radio receiver, all types, 3955-kc. i-f lmnsformer
sub'lssembly '1'2.

b. Shielded Subassemblies (figs. 79 through 83).
To replace any part in the T2, T3, T4, T5, T6,
and T9 subassemblies, fU'st remove the subas-
sembly shield can by removing the two or four

o. 6-32 machine screws that hold it in place.
Then lIDsolder the extemally connected leads to
the subassembly. To remove the subassembly
for repair, remove the two No. 6-32 machine
screws that mount it to the receiver chassis. To
remove the bfo subassembly (T6), loosen the foUl'
setscrews on the flexible coupling. In Radio
Receivers R-274A/FRR and R-274C/FRR, the
frequency control unit extension shaft for S2 must
be removed first before the shield can and the bfo
suba sembly can be removed.

c. Frequency Oontrol Unit (fig. 84). To replace
any part in the frequency control unit of Radio
Receiver R-274A/FRR or R-274C/FRR, follow
tbe procedure below, in sequence:

(1) Unsoldcr black, black/white, blue/red,
and red/white leads from terminal board
E13 (fig. 68) and the solid red lead from
filter capacitor C]61 (fig. 70).
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IN RIIDIO RECEIVERS
R- 48311/FRR liND
R-274C /FRR,CI20
lOR C126) IS CONNECTED
8ETWEEN A AND B
AND A YELLOW/8LACK
LEAD FROM C TO 0

T4(OR T5)

SU8-SUBIISSEMBLY
OF T410R T5}

C1I710RC124)

-----CII8IDR C123}

_----R49 (OR R541
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TM 851-59

Figw"e 81. Radl:o reCeiVel", all types, i-f transformer subassembly T 4 (01" T5).



TM 851-60

Figure 82. Radio receiver, all types, bfo subassembly 1'6.

(8) Removc the four o. 8-32 mounting
scrcws from the bottom of the chassis to
lift out thc frequency control unit.

Note.-When replacing the repaired unit, set
switches 83 and 82, comprising the VFO
XTALS switch, fully clockwise and to the first
crystal position, before tightening the 82 fixed
coupling and the 83 eccentric drive. Locate
82 eccentric drive to the drive end of its groove,
back it up slightly, and tighten. Make sure
the arm of the eccentric drive is normal to the
shaft of 83 which it drives.

d. First Mixer Subassembly (fig. 85). To re
place any part in first mixer subassembly T1 in
Radio Receivcrs R-274A/FRR and R-274C/FRR,
first remove the frequency control unit as de
scribed in c above; then continue as follows in all
types of the receiver.

(1) Remove the chassis side shield by re
moving the ten No. 10-32 and two No.
6-32 screws from the side, and the foUl'
No. 10-32 screws on the front panel.

(2) Remove the two o. 6-32 cap nuts tc
remove the mLxer cover.

(3) Remove the six No. 6-32 screws to re
movc the mixer shicld.

275375--50----10

(4) Unsolder all ten leads at thc top ter
mina.l board and all five leads at the
bottom terminal board of the ffiL\::er
subassembly.

(5) Remove the four No. 6-32 screw to
remove the mL\:er subas embly.

e. R-F Strip (fig. 86). To replace any part in
the receiver r-f strip, remove it in the following
manner:

(1) Remove the ten No. 6-32 screws to re
move the top shield from the tuning mut
assembly.

(2) Unsolder the twelve bus leads from the
r-f strip and the four ground straps from
the main tuning capacitor.

(3) Remove the first mixer transformer (T1)
cover by removing the two No. 6-32 cap
nuts.

(4) Unsolder the blue, blue/red, top white/
black, top red/green, red/white, and
yellow/black leads from the r-f strip.

(5) Unsolder the bare wire from the r-f strip
to the XTALS switch.

Y7

TM 851-61

Figu1'e 83. Radio receiver, all types. 8.5-mc crystal oscillator
subassembly 1'9.
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FiY1lre 84, Radio Receivers R-·274AjFRR and R-274CjFRR, .f1'eq1lency control unit, l:nternal view. shield cover 1'emoved,
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dial. The receiver front panel assenlbly must
be removed to get at the main dial mounting
screws.

g. Front Panel Assembly. If it is necessary to
remove and replace the front panel assembly,
follow the procedure outlined in (1) through (6)
below:

(1) Remove the BEAT OSC., RF GAIN,
TUNING, BAND CHANGE, and
AUDIO GAIN control Irnobs at the
front panel.

(2) Remove the nuts on all toggle switches
and on the PHONES jack in front panel.

(3) Remove the ten No. 10-32 front panel
mounting screws and washers.

(4) Disconnect all four flexible couplings to
the front panel shafts.

(5) Remove the meter terminal strip from
its meter terminal mounting.

(6) Remove the front panel assembly to
readjust the main dial (par. 91h).

h. Main Dial. If it is necessary to readjust the
location of the main dial when a new main tuning
capacitor is used, first remove the front panel
assembly (g above). Then loosen the three flat
head main dial mounting screws to relocate the
main dial, so that, with the main capacitor fully
meshed, the main dial frequency pointer lines up
with the main dial first line marking.

i. Isolantite Switch Bases. To replace anyone
of the four isolantite switch bases of the BAND
CHANGE switch Sl in the r-f strip, remove
each one with the bare electrical wires, resistors,
and capacitors soldered to each, as applicable
(e above).

Caution: When replacing anyone of the iso
lantite bases, be sure that it is resoldered into
place so that it is in proper alinement with each
of the other bases on the r-f strip. To do this,
use a straightedge or the locating template (fig.
88) comprising a lineup bar and small and large
locating pins. Seat the isolantite base being re
placed on the r-f strip and then insert the four
small and four large locating pins in the lineup
bar located over four of the isolantite bases, those
soldered to the r-f strip providing for locating
that being replaced. Make sure all four bases

. seat in the same plane when all the pins are in
serted properly through the template bar and into
the small and large holes in the bases.

c

T

(6) Turn. the fron.t pan.el, BAND CHANGE
con.trol exactly half-way betweell inden
tations-that is, between two ban.d posi
tions, and hold it in this position.

(7) Remove the four No. 6-32 screws from
the top of the r-f strip.

(8) Remove the four No. 6-32 screws from
the side of the r-f strip.

(9) Lift out the r-f strip.
f· ~fain Tuning Capacitor. To replace the

main tuning capacitor, mesh the capacitor fully
and then follow the procedure below in sequence.

(1) Unsolder the twelve bus leads from the
r-f strip and the four ground straps from
the main tun.ing capacitor.

(2) Remove the loop spring and the link arm
from the main tuning capacitor rotor
arm (par. 92).

(3) Remove one No. 10-32 screw and spacer
from the front mounting plate.

(4) Hold the capacitor by its frame and
remove one No. 10-32 screw and stud
from the rear of the tuning unit.

(5) Move the capacitor to the rear to clear
the dowel pins and lift out the capacitor.

Caution: ever attempt to repair a
removed main tuning capacitor.

Note.-When replacing the main tuning
capacitor, the main dial pointer must line up
with the first line marking on the main dial when
the capacitor is meshed fully. This may ne
cessitate the mc,>unting readjustment of the main

Figure 85. Radio Receiver, all types, first mixer i-f trans
former subassembly Ti.
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Figure 86. Radio j'eceiver, all types, r-f strip subassembly, exploded view.
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TM 851-65

Figure 87. Radio receiver, all types, SELECTIVITY switch subassembly.

91. Replacement, Cleaning, and Lubrication
of Functioning Mechanical Parts

The functioning mechanical parts of the radio
receiver arc located in the gear-train assembly,
which, together with the r-f strip, main tuning
capacitor, first mLxer subassembly T1, and 24 r-f
tuner subassemblies, comprises the removable
tuning unit assembly of the radio receiver. The
gear-train assembly includes the mounting disk
and shaft assembly and the tuning unit shield
assembly. To replace a functioning mechanical
part in the gear-train assembly, proceed in the
following manner:

a. Disassembly oj Tuning Unit Assembly (fig.
89).

(1) Remove the radio receiver cabinet, or top
cover and bottom plate, as applicable,
from the receiver chassis and panel
assembly.

(2) Remove the front panel control knobs,
the front panel assembly (par. 90g), and
the frequency control unit switch arm
and eccentric drive assembly in
Radio Receivers R-274A/FRR and
R-274C/FRR.

(3) Strip the main dial indicator and mount
ing, and both main and vernier dials from
the receiver chassis and tuning unit
assembly.

Note.-Stop the procedure at this point
unless the intent is to get at the gear-train
as:embly apart from the gear-train mechanism,
no\\" accessible.

(4) Unsolder two green/white leads, one each
from terminal boards E14 (fig. 70) and
E17 (fig. 68); two blue/black leads from
i-f transformer assembly T2 (fig. 66);
white/black, red/white, blue/red, yellow/
black, and red/green leads from terminal
board E13 (fig. 68); and two red/green,
the green/red, and yellow/red leads of the
main wiring cable from single-double
conversion switch S4 (fig. 67), as appli
cable.

(5) Remove two No. 10-32 screws and one
stud post assembly on either side of the
tuning unit assembly, which screw into
the nut plate brackets through clear
ance holes in the gear-train plate and
chassis proper.

(6) Remove one No. 10-32 screw in the angle
bracket on the rear of the tuning unit
assembly that passes through the clear
ance hole at the back of the chassis
proper, and then lift out the tuning unit
assembly.

b. Disassembly oj Gear-Train Assembly (fig. 90).
Disassemble the gear-train assembly to the extent
required to replace a faulty part. The number
following each item below represents the callouts
on figure 90.

(1) Remove the indicator slide helical spring
(2), conversion switch helical spring (3),
and two band change helical springs (5).

(2) Remove the conversion switch lever
assembly (4) and the band change cam
detent roller and lever assembly (6).
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Figure 88. Radio receiver, all types, switch base, locating template.

(3) Remove the cam, hub, and band change
dial assembly (1).

(4) Remove the bottom screw of the three
No. 10-32 screws (11) used to mount the
three mounting posts (7) and the two

o. 8-32 screws (12) used to mount the
bearing plate (9). This provides for the
replacement of the flywheel (22), gear
assembly (24) and cam (25) mounted on
it, the movable support main pointer
bracket (15), and the followillg:

(a) The two spur-type gear assemblies (26)
at the spider assembly at the top right
side of the base plate assembly (43),
and the spur-type gear (27), with in
cluded stop pin.

(b) The spur-type gear (28) at the top left
side of the base plate assembly (43)
and the main dial hub spur-type gear
(29) adjacent to it.

(c) The gear assembly (31), which in
cludes two spur gears mounted on a
small brass plate.

(5) Remove the two top screws of the three
No. 10-32 screws (11) used to mount

the three mounting posts (7). This pro
vides for the replacement of the shaft
gear, and hub assembly (16), the two
ball bearings (20), the idler wheel (23),
the gear and drive pin assembly (21),
and the following:

(a) The spur-type gears (38) and (37).
(b) Then, the rotor assembly front bear

ing hub (36) and the machine screw
(42) at the rear of the rotor assembly,
so that the mounting disk and shaft
assembly (35) can be lifted out.

(6) Remove the o. 6-32 screws to sepa
rate the base plate (43) from the tuning
unit shied assembly (45).

c. Cleaning and Lubrication oj Gear-Train A 
sembly. The gear-train assembly may be cleaned
and lubricated while in the tuning unit assembly
which still is assembled to the chas is and panel
assembly. Depending on the accumulation of
dust and dirt, it may be necessary to r move the
front panel assembly (par. 90g). If the front panel
assembly has been removed and it is evident that
the gear-train assembly must be disassembled,
remove the tuning unit /assembly (a above) and·
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TM 851-67

Figw'e 89. Radio 1'eceive1', all types, tuning 'unit assembly, 1'eady fo1' 1'e1Jlacement, apaj·t .fj·O?1l
sW'itch 83 shield, as applicable.

continue (b above) to disassemble the gear-train
assembly. All mechanical parts may be cleaned
by brushing with solvent SD or Kerosene, Federal
Spccification VV-K-211b. To remove corrosion,
use No. 000 sandpaper, and wipe dry with a clean,
lint-frcc cloth. Dirty gears are cleaned best with
a pipe cleaner 01' small brush dipped in the clean
ing fluid. If cleaning necessitates the removal
of grease, replace this with Grease, Military
Specification MIJ:r-:G-3278. The grease is applied
to the front bearing hub (36, fig. 90), rear bearing
machine screw (42), and two ball bearings (20);
also, to the five tempered shafts on the base plate
assembly (43), the shaft of the flywheel (22), the
shaft of the gear assembly (16) J and to the shaft
of gear assembly (24) at the bearing locatio'll of
each.

d. Reassembly oj Gear-Train . Assembly. Re
assemble the gear-train assembly in the manner
described below. Start with the step sequence
applicable, depending on the extent of the dis
assembly. The reassembly should be performed

only by qualified field maintenance personnel who
are familiar with the full procedure to be followed,
before attempting any part of it.

(1) Reassemble the tuning unit shield as
sembly (45, fig. 90) to the base plate
assembly (43).

(2) Reassemble the mounting disk and shaft
assembly (35) to the tuning unit shield
and base plate assembly by locating the
curved washer (41) on the large nut at
the front end and then seating the com
bination into the assembly.

Note.-The eight mounting disks are each
provided with a locating hole which are meshed
for alinement when assemblying the mounting
disk and shaft assembly (35). A trued %6-inch
diameter steel lineup rod 12 inches long is used
for this purpose.

(3) Add the front bearing hub (36) to the
front end of the mounting disk and shaft
assembly (35), using three No. 8-32
screws (40) and three split lockwashers
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(39); also, add the machine screw (42)
which acts as the rear bearing.

Note.-Make sure that curved washer (41) is
centered on the large nut at the front end of
he assembly (35) before tightening the two

bearing. Lubricate both bearings (c above).

(4) US,e the lineup rod «2) above) to line up
mounting disk and shaft assembly and
tuning unit shield and base pIate assembly.

se th alinement holes in each, so that
the conversion switch cam at the rear of
the mounting disk: and shaft assembly is
in its high position when the switch blade
of conversion switch 84, assembled to the
tuning unit shield assembly, shorts its
center fixed contact to its fixed contact .
closest to the edge of the tuning unit
shield assembly.

(5) Add the two loop-type springs (44); also
the anchor plate (33), using the two o.
6-32 screws (8).

(6) dd to the hub (36) the large spur-type
gear (37) and the small spur-type gear
(38), using the three No. 8-32 screws
(40) and the three split lockwashers (39).
Add the gear assembly (31), using the
two 0.6-32 screws (32), to the bottom
left side of the base plate assembly (43),
but do not tighten.

(7) Add the three mounting posts (7), using
the three o. 10-32 screws (11).

(8) Add the gear assembly (21) as follows:
Locate one ball bearing (20) at the base
plate assembly (43) and lubricate with
grease. Locate the other ball bearing
(20) at the bearing setscrew (18) mounted
on the bearing plate (10) by the o.
1/4-32 nut (19); lubricate with grease.
Theno, moullt the gear assembly by
mounting the bearing plate (10) carrying
the grease-lubricated, loosely mounted
gear assembly (16) to the two top posts
(7), using the two o. 10-32 screws (11).

(9) Lubricate with grease the five tempered
shafts of the base plate assembly (43).

(10) Locate the drive pin assembled to the
gear assembly (21) so that it is at the
top of the slot in the base plate assembly~

(43). Add the two spur-type gear as
semblies (26) to the top right spider
assembly and mesh with the vernier dial
pur-type gear (27) added to the adjacent
haft. Do this so that the stop pin on

(27) is radial with the center of the spur
type gear assembly (26) and against one
of the buttons on the gear-assembly
when the spur-type gear (27) is turned
clockwise. Back away the gear assembl
(21) so that the drive pin is on tooth
(maximum of two teeth) away from it
position at the top of the slot in the bas
plate assembly (43), and mesh in this
position with the two spur-typ gear
assemblies (26). Tben install C washer .
retainer rings (30), one on each of tb
shafts.

Note.-Grind a pair of cutters to accommo
date the C washer to act as pliers to crimp the
washers, making sure that no rough edge
result because of the crimping.

(11) Add the spur-type gear (28) to the top
left spider. Also, add the main dial hub
spur-type gear (29) to the shaft adjacent
to the spider. With the vernier dial
spur-type gear (27) so that its stop pin
is up against the button stop as outlin d
in (10) above, the upper tap hole in the
main dial hub spur-type gear (29) i
located so that a straight edg bisect
the upper tap hole when the straightedge
is butted up against the shafts that carr
the main dial hub spur-type gear (29)
and the spur-type gear (28). Add the
retainer rings (30), one each to th shaft
that carry the gears (28) and (29).

(12) Add the idler wheel (23) to t.h bottom
spider. Lubricate the shaft of tile fly
wheel (22) and the shaft of the gear
assembly (24), using the lubricating
grease; then add the flywheel (22) and
the gear assembly (24) that carrie th
cam (25), by mounting with the bearing
plate (9); use the one No. 10-32 screw
(11) for the bottom post (7) and theotwo

o. 8-32 screws (12).

(13) Add the band change cam detent roller
and the lever assembly (6) and the two
helical springs (5). Bring the cam (25)
forward to the bearing plate (9) and
locate the cam in the roller, lining up th
cam with the arm of the roll r and lever
assembly (6), and then tighten the set
screws in the canl (25).

(14) Check for smooth ov raIl operation
and tighten the two o. 6-32 cr w (32)
used to mount the gear a embly (31).



Figure 90. Radio receiver, all types, gear-train assembly, exploded view.
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(15) Adjust bearing setscrew (18) mounted
on bearing plate (10) for no slack,
tightening with the No. 1/4-32 nut (19).

Caution: Make sure that the mount
ing tap of the bearing plate is not bent
out during the adjustment of the bearing
setscrew (18).

(16). Tighten the three No. 6-32 screws (17)
that mount the hub of the gear as
sembly (16) to the bearing plate (10)
so that the gear of the gear assembly
(16) meshes properly with the small
spur-Lype gear (38), mounted on the
front bearing of the mounting disk and
shaft assembly (35).

(17) Add the movable support main pointer
bracket (15), the four retainer disks
(13), mounted by the four No. 4-40
screw (14), providing for positioning
the bracket (15). Also add the in
dicator slide helical spring (2).

(18) Add the cam, hub, and band change
dial assembly (1), locating the dial so
that the hairline on it lines up normal
to the top edge of the base plate
assembly (43).

e. Reassembly of Tuning Unit Assembly. To
reassemble the tuning unit assembly the pro
cedure used is the reverse of that outlined in
a above.

Note.-When adding the main and vernier dials and
dial indicator pointers to the chassis and tuning unit
assembly, set the dials to the indicators so that both dials
start from the zero dial indication.

92. Adjustment of Main Tuning Capacitor
Drive Link and Spring

(fig. 91)

The tuning drive link of the main tuning ca
pacitor may become displaced because of severe
shock such as dropping the receiver. If so, it i3
evidenced by the main dial reading high in fre
quency on all bands by an amount equal to
approximately 20 vernier dial divisions. To
relocate the link, remove the tube shield from
vfo tube V4 and the top cover from the tuning
capacitor. This provides accessibility to the
link and spring at the front end of the tuning
capacitor. The spring probably will be in place
but the link may have to be retrieved by removing
the bottom cover from the tuning unit. Replace
the spring, since it may be bent. Turn the
TUNING control ,to bring the tuning capacitor
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o or plat to full me h. In thi position, lightly
adju th capacitor rotor by hand, and place the
link in po ition with the offset ends toward the
front panel. Hold th pring with a pair of
mall-no d pli r b it tip. The tip i to engage

,h roo in th driv pin. With the loop of

the pring downward, plac th oth l' nd of he
spring over the groove in the pin on th capacitor
rotor arm. Then tretch the pring ju t enough
to engage the held end of the pring 0 l' the
groo e in the drive pin. '

Section III. ALINEMENT PROCEDURES

93. Test Instruments Used for Alinement and
Adjustment

Th I' commend d method for alining the 455-kc
and 3,955-kc i-f circuit of the receiver involves the
u of an el ctronic weep oscillator and a cathode
ra 0 cillo op. The r-f and vfo circuits are

lin d ad quat 1 hrough th use of an a-m ignal
g n rator and an output meter. Alternately
th s rna b used to aline the receiver i-f circuit.
Th rec iv I' DIO OUTPUT terminal are
load d, in i h I' in tanc , with a matching loud-
p a1 I' or a 600-ohm I' i tor. power output

ill I' wh n u d pro id for the 600-ohm resistive
load. Wh n th loudspeal{er i used, an a-c or a

tvm i connected acro the AUDIO OUTPUT
rminal 0 a 1'0 h loudspeaker voice coil
rminal. Th athod -ra 0 cilloscope when

u d ha i I' ical pIa amplifi rinpu terminals
conn t d acro th rec iver detector load resist
anc , from the jun.ction of R64 and R65 (fig. 59)
a rminal board E15 0 cha si .

a. ignal G nerator.
(1) Th a-m ignal g nerator (par. 78) hould

b capabl of providing at lea t a 30
perc n.t modulat d r-f ignal. In addi
tion to 455 kc and 3,955 kc (the int I'
m dia fr qu n i of the receiver), the
fr qu nc rang quired j from .56 to
50 m, lightl I than th frequency
rang of the receiver. The alinemen.t
fr quencie ar hown in figur 92. If
n aI', h cond harmonjc generally
an b u ed wh n th ignal g n rator

do pro id th fundamental fre
quenc. For e~ ampl ,a ignal generator
ov ring all fr quenci from 0 kc to

30 me could b u ed 0 alin he I' c iver
a 50 m (fig. 92) b u e of he econd
harmonic of 25 mc. For b st re ults,
th ignal g nerator hould have it out
put impedance in eries with 100 ohm
wh n he r-f and vfo circuit are being
alin d. For i-f alinement, thi value is
not critical. The frequency calibration

of the ignal g n rator i x I' m ly
important in order ha th I' iv I' dial
calibration be correct. If thi i doubt
ful, a frequency meter rna be u d to
verify the accurac of th ignal
gen rator.

(2) Th electronic vV ep 0 c.illator hould be
capable of producing an fm (fr qu n y
modulation) of ±20 kc n)fl,ximum at ach
of the nominal 455-kc and 3,955-kc i-f
te frequ ncie , as w 11 a aJ ynchroniza
tion oltag for locking thr timing axi
of he cathode-ray 0 illo cop u ed for
vi ual alinement. Both of thp,. e require
ments are met in a,vailabl 1 ctronic
we p 0 illator, a pro id d by ignal

Gen rator T -465 who -f ignal
range extend from 100 k 0 1] 0 mc,
for a 0- to 30-kc f-m w ep. The nomi
na1455-kc r-f ignal fr quenc alibra.t.ion
of the electronic weep 0 cilIa or i e
trenlely important in ord l' ha th 1'

ceiver 455-1 c i-f amplifi l' ir uit be
alined to it proper midband po ition.
This can be t be determined by conlpar
ing the ignal ourc with a fr qu ncy
m tel'.

ate.- Wh n th electroni w p 0 illator
modulation i witched off, th ynchroniza ion
voltage i al 0 off, 0 that it doe not provide the
cathode-ray 0 cillo cop with a horizontal
timing axi .

b. OUtp1lt Meter.

(1) The outpu met I' (par. 7 ) hould I' pond
to the modulation frequency of 400 cp
u d. It hould hav a load wit h for
el cting a 600-ohm r i tiv load and a

meter cal multiplier witch to provide
for approxima lyon -third cale de
flection for 667 mw.

(2) 'fhe vtvm (par. 103) i u d pI' f rably
in conjunction with the loud p ak I' be
cau e of i high input impedan . 7Vhen
an available a-c voltmet I' i u ed, it
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Figure 92. Radio receiver, all types, alinement chart.

hould respond to the modulation fre
quency of the signal generator, preferably
400 cps. If it is connected across the
AUDIO OUTPUT terminals, it sho).lld
provide at least half-sc~le deflection for
20° volts a-c and its resistance should be

. at least 1,000 ohms per volt. If it is
connected across the loudspeaker voice
coil, it need provide only about half-scale
deflection for 2 volts and its resistance
need be only around 500 ohms.

c. Cathode-Ray Oscilloscope. The cathode-ray
oscilloscope (par. 78) used in conjunction with the
electronic sweep oscjllator should have a fluores
cent viewing screen of at least 1 inch in diameter.

d. Frequency Meter. This equipment is required
for testing the accuracy of the signal generator at
its various ettings during the r-f alinement.
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Frequency 11eter Set SCR-211-(*) (TM 11-300)
and Frequency Meter TS-174BjU (TM 11-5044)
are suitable.

Note.-The frequency meter may be used to determine
the nominal 455-kc intermediate frequency of the electronic
sweep oscillator, but the selective response of the 455-kc
i-f crystal (Y8) to 455 kc provides for the accurate setting
to 455 kc equally well.

e. Headset or Loudspeaker. These items may
be used during alinement. A loudspeaker of the
permanent-magnet type can be used.

f. Alinement Tool.' A suitable alinement tool
such as a 7~-inch diameter bakelite rod fitted
with a .025-inch-thick brass bit, less than one
fourth of an inch wide and protruding one-eighth
inch from one end of the rod, is required for
alinement of the receiver.

g. Antenna Cable. A prefabricated antenna
cable may be used to provide access to antenna



input connector Jl. The antenna cable comprises
antenna input Radio Frequency Plug UG-l02!U,
a length (about 30 inches) of twin-conductor
insulated Radio Frequency Cable RG-22jU (Wire
W-15l) and a 100-ohm carbon resistor. The
plug i connected to one end of the cable and the
resistor is connected in series with one conductor
.at the other end of the cable. The other conductor
is wired to the shielding braid and their junctiQn is
brought to the signal generator ground terminal.
The resistor is brought out to the signal generator
output terminal. If this facility is not available,
the ignal generator terminals may be brought to
Jl by soldering a 100-ohm carbon resistor to a
2-inch len,gth of bus wire. The resistor side is
connected to the signal generator antenna termi
nal; the bus wire is brought to one terminal of Jl.
A 3- to 4-inch length of bus wire interconnects
the signal generator ground terminal to the
thumbscrew on the r-f tuner (adjacent to Jl) and
the remaining terminal on Jl.

h. Miniature Tube Adapter. A miniature tube
adapter (par. 78) is used to provide access to the.
pin 7 grid of first mixer V5. The adapter has
connected to its corresponding pin terminal a
.01-j.Lf capacitor through which an input signal
can be fed to the grid.

i. External Ground. A suitable external ground
(par. 16) is required to ground the receiver during
alinement. Make sure that the sheath of each
shielded lead cable, from each test instrument used,
is properly connected to the ground terminal of the
instrument, to the receiver chassis, and· to the
external ground. Also, make sure that the ground
ternlinal of the oscilloscope is interconnected with
that of the electronic sweep oscIllator, and that the

sheath of the cable from the horizontal ynchroni
zation voltage terminal of the former to the corre..
sponding input terminal of the latter i grounded
to each instrument and to the external ground.

94. Calibration of Signal Generator

Accurate alinement of the vfo in the receiver
requires the use of the frequency meter to check
the signal generator setting. Do this b placing
the signal generator and the frequency meter near
each other. Turn on both equipments and allow
them to warm up for at least 1 hour. Attach a
piece of wire to the signal generator output con
nection and place the wire near the frequency
meter antenna. Calibrate the frequency meter
according to instructions furnished with the meter.
Set the frequency meter to the exact frequency at
which the signal generator is to be used. While
listening to the headset, connected to the frequency
meter, tune the signal generator to the approximate
frequency until a zero beat is heard. The signal
generator now is set for the exact frequency
desired. Turn off the frequency meter and remove
the wire attached to the signal generator output
connection.

95. 455-Kc I-F Alinement Procedure

The 455-kc i-f circuit of the receiver is alined
first. To provide for either output meter or
oscilloscope alinement indications (par. 93), switch
the receiver on and let it warm up for at least 1
hour. Then follow the applicable step sequence
in the following chart.

Note.-Make sure that. the TU I G control set to 2.5
mc does not tune in a powerful local signal. If it doe
detune it from its 2.5 ·mc position.

Receiver adjustments

Alinement meansControl Setting

Test equipment connections, adjust- 1---------------------;-----------
ments, and indicationsStep

1 Power output meter indica
tion: Connect equipnlent
(par. 93) . Using output
meter (par. 93b(1)), adapt
er (par. 93h), and signal
generator (par. 94a (1) ) ,
apply 455-kc signal, mod
ulated 30 percent with
400 cps to receiver at a
level to provide some indi
cation on highest multi
plier scale of meter.

8END-REC (89) REC _
MOD-CW (87) MOD.
AVC-MAN (88)_________ l\1A.l.
8ELECTIVITY (85) 3 KC.
BAND CHANGE (81) __ 1.35-3.45 mc.
TUNING (C1) 2.5 mc.
XTAL PHASING (0111)_ On arrow.
RF GAIN (R93) ________ At maximum, but reduce

to maintain the receiver
output at 667 mw or 20
volts across 600-ohm
load, as receiver is alined.
This prevents receiver
overload.

Adju t in turn L42, L41,
L39, L38, L36, and L32
(fig. 92) for maximum
output.
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Step
Receiver adjustments

Test equipment connections, adjust- 1----------------------------------
ments, and indications

Control Setting Alinement means

1- Reduce signal level as aline- IF GAIN (R211) (in At maximum.
Con. ment is made, but keep it Radio Receiver R-

high enough to override 320A/FRC only).
receiver noise output. AUDIO GAIN (R84) At maximum.
Radio R.eceivers R-
483A/FRR and R-274Cj
FRR begin to overload
for a signal input level of
270 uv, all others for a
signal level of 195 uv.

2 Adjust signal. frequency to SELECTIVITY (85) ____ .2 KC_____ _____________ one.
exactly 455 kc as estab- Others same as step 1_ ___ Other same as step 1.
lished at maximurn re-
ceiver output by 455-kc
crystal (Y8) of i-f filter
circuit of receiver.

Maintain signal generator
setting at 455 kc as es
tablished, unless to re
check for frequency drift,
if any.

3 Same as step 2 SELECTIVITY (S5) 3 KC Readjust in turn L42,
Others same as step 1____ Others same as step 1. L41, L39, L38, L36,

and L32 (fig. 92) for
maximum output.

4 Same as step 2 SELECTIVITY (S5) 1.3 KC Adjust L37 (fig. 92) for
Others as for step 1___ ___ Others same as step 1. maximum output.

A
L
T
E
R
N
A
TT
I H
VR
E 0

U
F G
OH
R

4
S
T
E
P
S

1
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Oscilloscope indication: Con
nect equipment as out
lined (par. 93). Using
cathode-ray oscilloscope
(par. 93c), adapter (par.
93h), and electronic sweep
o cillator (par. 93a(2)),
apply a 455-kc signal,
f-m, ± 20 kc at a level
to provide some visual
indication on oscilloscope
screen.

Note.-Render the visual indi
cation (two response curves), a
stationary locked image, at a
usable level, in focus, and at
proper intensity.

Reduce ± 20-kc sweep so
that small notches ap
pear on each response
curve. Repeat aline
ment for maximum am
plitude and image super-.
position to predominant
response of each curve.

Same as .steps 1 through
4.

Same as step 1 through 4.
When complete image
superposition cannot
be obtained, back up
on RF GAl control
since this indicates con
dition of receiver over
load. When repeating
alinement at reduced
sweep, slight adjust
ment of XTAL PHAS
ING (C111) control
will provide for exact
superposition, which,
when attained, com
pletes alinement.

Same as step 1 through 4,
but for both maximum
amplitude and image
superposition. In step
2, nominal 455-kc ig
nal frequency is e tab-

. li hed by Y8, 455-kc
crystal.



96. Bfo Alinement Procedure
The bfo is alined after the alinement of the

455-lrc i-f circuit (par. 95). Perform the aline-

ment for power output meter or 0 cillo ope indi
cation in accordance with the applicable proc dur
outlined in the following chart:

-----------------, -----------·-------1------------

tep Te t equipment connections, adju t
ment , and indications

Control

Receiver adjustment

Setting Alinement mean

1 Power output meter indication:
Connect equipment a out
lined (par. 93). U ing out
put met r (par. 93b(I)),
adapter (par. 93h), and sig
nal generator (par. 93a(I)),
apply 455-kc ignal to re
c iv r to provide ome indi
cation on highe t multiplier
cale of meter.

Reduce ignal level a when
alinement i made 0 that
receiver output of 667 mw
or 20 volt acro 600-ohm
load is maintained.

MOD-C W (S7) ____ ___ C W _

BEAT OSC. (L45) ____ At dial indication.
SELECTIVITY (S5) __ 1.3 KC.
Others same a step 1 Other arne a tep

(par. 95). (par. 95).

Allow receiv r bfo V13 a
I-hour warm-up period.
Adju t L44 (fig. 92) for
zero pow r output m t r
indication.
~ole.-Recheck of 455-kc . ignal fr 

quenc i. indicat d in st p 2 (par. 95) .

Oscilloscope indication: Con-
n c quipm nt (par. 93).

ing cathode-ray 0 cillo-
cope (par. 93c), adapter

(par. 93h), and electronic
sw p 0 cillator (par.
93a(2)), apply 455-kc signal
at a level to provide vertical
line trac on 0 cilloscope
creen.

Same a tep 1 Same a tep 1 Allow r ceiv r bfo V13 a
I-hour warm-up p riod.
Adju t 44 (fig. 92) for
lin rac 0 r du to
zero, which occur a zero
audio output.

AdJu t in turn L31, L33,
and L34 (fig. 92) for
rna'imum output.

7.4-14.
Other

tep
95).

th alinement for power outpu 01 0 illo op
indi ation in accordan ith th appli abl p

iI). the following hart:

B D HA G (1)
Other ame a tep 1

(par. 95).

Power output meter indication: onnect
quipmen (par. 93). ing output

m t r (par. 93b(1)), adap er (par. 93h),
and ignal gen ra or (par. 93a(I)),
apply 3,955-kc ignal, modulated 30
p rcent with 400 cp 0 receiver at a
1 1 to provid ome indica ion on
highe t multipli r cale of meter.
dju ignal fr qu nc lightly 0 that
pow r ou put m t r indication i a
maximum. Thi provide for signal
to b actly 3,955 kc.

Reduce ignal Ie 1 when alinemen i
made, but k ep it high enough to

erride receiver noi e output. Radio
Recei er R-483 /FRR and
R-274 /FRR begin to overload for a
ignal inpu 1 vel of 210 u ,all others

for a ignal 1 el of 120 u .

ontrol

1

ep Te t quipment conne~~fi~n'adju tments, and indi- 1 -;-- --;- _

---------------------1
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Control

Te t quipment connections, adjustments, and indi- 1------------:-------------------
cationstep

o cilloscope indication: onnect equip-
m n (par. 93). ing cathode-ra
o cillo cope (par. 93c), adapter (par.
93h), and electronic weep 0 cillator
(par. 94a(2»), apply 3,955-kc ignal,
f-In ± 20 kc at aIel to provide some
vi ual indication on oscillo cop
cre n.

dju ignal frequ nc lightly for
re pon e trac uperpo ition to extent
po sibl .

am a tep 1__ am p
bo h
tude and imag
po ition.

ut for
mpH...
uper-

ote.-When alinemen is complete remove
adapter from oc et of 5.

98 R- and Vfo Alanement Procedure
Th frequ n band of he receiver ar

alined in quenc arting wi h band 1 (.54 to
.35 ill , aft r th alinemen of th 3,955-kc ·-f

cIrcuI (par. 97). To perform th alin ill n fo
po er outpu meter indication, folIo th ep
equenc in the folIo ing char :

tep Test equipment connections,
adjustments, and indications

Control

Receiver adjustments

Setting
-----------------1-------------1------------1---------

2

3

Band 1 (.54-1.35 me) power
output meter indication: Con
nect quipment (par. 93).

ing output meter (par.
93b(1», antenna cable (par.
93g), and ignal generator
(par. 93a(1», apply .56-mc
ignal (par. 94), modulated

30 percent with 400 cp to
receiver at a level to pro
vide om indication on
highest nlultiplier scale of
meter. Reduce signal level
when alinement i made to
maintain output meter ref
erence level of 667 mw
cho en.

arne a tep 1) but for a 1.3
mc ignal (par. 94).

Repeat tep 1 and 2 in e
quence.

XTAL (S2, 3) (in Ra
dio Receivers R-274Aj
FRR and R-274
FRR only).

IF GAIN (R211) (in Ra
dio Receiver R-320 j
FRC only).

ED-RED (S9) _
MOD-CW (S7) _
AVC-MA (8) _
SELECTIVITY (S5) _
LI1VIITER-OF (S6) _
RF GAl (R93) _
BA D CHA GE (Sl) _
TUNI G (C1) _

DIO GAl (R84) _

TU I G (C1) _
Other ame a step 1 _

Repeat tep 1 and 2 in
equence.

FO__ ::. _

At maximum.

RE .
MOD.
AVC.
3 KC.
OFF.
At nlaximum.
.54-1.35 mc.
.56-mc dial indication.
At maximum, but a

alinement i made, re
duce to maintain 667
mw or 20 volt acro
600-ohm load. This
prevent receive over
load.

1.3-mc dial indication _
Other same a step 1 _

Repeat tep 1 and 2 in
equence.

dju
HF

dju in turn (fig. 92)
HFO, T, lRF, and
2RF, adju tment for
maximum output.

Repea tep 1 and 2 i
equenc until no fur

ther incr ,a in outpu
can be r aliz d.

1



tep Test equipment connection ,
adju tm nts, and indications

antral

7

Other ame a tep 1
hrough 4 for band 1.

or tep 1, 30.0 me; for
tep 2, 50.0 mc.

Other ame a teps 1
hrough for band 1.

am a tep
4 for and 1.

am a
for

hr u h

hrough

hrough

99 Alinement Procedure After' Tube Replace
ment

r dio rei r doe no r quire alinemen
tub r plac men. How ver, hi
fo ub 4 onl if the main dial

calib ation (par. 150) i within the calibration
01 ranee of }~ of 1 p rcent of frequency. When

i r pIa ed, ch k h main dial alibration,
p iall ath h-f nd of each band. f realine-

inc ary realine the adju tment for
Fa (fig. 92) for each frequency band (par, 98)

who main dial alibration i outside the cali
bration tol ranee.

at .-P rform th r alin nlent carefully ince onI a
r ligh adju tm n i n eded.

100. Alinement Procedure Afte R-F uner
Subassembly Replacement

When one or mor of th r-f un r uba mbli
for an one band of the recei er i r plac d h
recei er r-f and vfo alinem nt proc dur (par. 9 )
may be re tricted to the rea.linement of th Land

adju tment (fig. 92) appli able to ach r-f
tuner uba embly in 01 d. On band 1 h
Land T, lRF, 2RF, and HFO (fi. 2)
adju tment are made re pe tivel , with r-f
tuner ubas emblie Ll, L8, L15, and 25; n
band 2, respectively with L2, L9, L16, and L26· on
band 3, re pe ti el wi h L3 10 L17, nd 27;
on band 4, re p cti ely ith 4, 11 1 nd
L28; on band 5 re pecti ly ith L5 12 19



and L29; and on band 6, respectively with L6,
L13, L20, and L30.

101. Alinement Procedure After I-F Trans
former or Bfo Subassembly Replacement

When one or more of the Tl, T2, T3, T4, or
T5 i-f transformer or T6 bfo subassemblies are

replaced, the receiver 455-I{c, bfo, or 3,955-kc
i-f alinement procedure (pars. 95-97) may be
restricted to the realinement of L32 and L31 for
T1; L33 and L34 for 112; L36 and L37 for T3;
L3Q and L38 for T4; L42 and L41 for T5; and
L44 for T6. ~

Section IV. FINAL TESTING

102. General

This section is intended as a guide to determine
the quality of a repaired radio receiver. The min
imum test requirements (pars. 103-120) may be
performed by maintenance personnel with ade
quate test equipment and the necessary skills.
Repaired equipment meeting these requirements
will furnish uniformly satisfactory operation.

103. Test Equipment Required for Final Testing

The instruments needed for testing the repaired
equipment are listed belo,v:

ignal generators with metered output to
cover the r-f range of the radio receiver
(par. 78).

Audio oscillator with an a-f output at audio
frequencies ranging at least from 50 to
10,000 cps (par. 78).

Output meter whose input impedance IS at
least 10,000 ohms (par. 78).

Antenna cable (par. 93g).
Cathode follower i-f output cable comprising

an i-f output Plug PL-259A, a length
(about 20 inches) of coaxial Radio Fre
quency Cable RG-l1jU, and a 68-ohm
fixed composition resistor (3Z6006H8-11).
The connector is connected to one end of
the cable wllose other end has the resistor
connected bet,veen the cable braided shield
and the coaxial conductor.

Vacuum-tube voltmeter (par. 78).
Doublet antenna (par. 23) or single-insu

lated wire antenna.
Headset, 2 pair (par. 14).
Spectrum Analyzer TS-723jU (stock No..

3FI722-5.4) .

104. Sensitivity

a. Connect the output meter (par. 93). Set it
to provide a 600-ohm matching load and to indi
cate on its highest multiplier scale.

b. Oonnect the signal generator to antenna
input connector Jl, using the prefa.bricated an
tenna cable (par. 93g).
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c. Set the receiver controls for mcw reception
(pars. 29 and 30) but with the AVC-MA switch
set at MA ,RF GAl control at maximum, and
SELECTIVITY control at NON-ORYSTAL 3KC
setting.

d. Set the signal generator to provide a 3-uv
r-f voltage within the frequency range (.54 to
54.0 Inc) of the receiver, wjth the signal modulated
30 percent with 400 cps.

e. Make tests at low-, middle-, and high
frequency points of each ba.nd in the following
nlanner:

(1) Adjust the receiver AUDIO GAl con
trol for a reference level receiver output
of 10 mw (2.47 volts ac across the 600
ohm load). Use the output meter mul
tiplier scale which provides approximat ly
half-scale deflection.

(2) Turn off the signal generator modula
tion and measure tIle receiver output;
adjust the AUDIO GAl control for
a reading of 1 mw; then turn the modula- .
tion on again and adjust the' ignal
generator signal level to provide' for
10-mw output with modulation; I-mw
modulation off (10: 1 signal-pIus-noise to
noise ratio).

(3) Readjust the AUDIO GAl control to
provide the 10-mw reference output at·
the 10: 1 rati<=>o

j. The minimUln requirements are that the r-f
voltage input is 2 uv, or less, at any signal fre
quency within the .54- to 54.0-mc frequene
range of the receiver.

105. Selectivity
(fig. 93)

a. Replace the 68-ohm resistor with a 5,000
to 10,000-ohm resistor at the i-f output cable.

b. Connect an a-c vtvm across the 5,000- or
10,000-ohm resistor.

C. Repeat the sensitivity test outlined in
paragraph 104 at 3 mc. Set the SELECTIVITY
switch to its 3 KC position and note and record
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b

5
o

72
109

4
74

1. 35 60,000 to 1 _
3. 4 10,000 to 1 _
7. ,000 to 1 _

1 . 5 300,000 1 _
29. 5 ,000 0 1 --
50. 0 ,000 to 1 - -

ignal Image rejection ratio
frequency --------:---

(me)
Band

b. In urn, et the ignal g nera or 910 c
higher in frequency than the fr qu nci hown for
band 1 2 and 3, and 7 9 0 kc high r in fr u n
than the frequencie hown for band 4, and 6.
For each image etting, note th ignal g n ra r
ignal inpu to the r cei r for th 10-m r f r n

1 eloutput.
c. ompute the ratio of the

input at each imag frequ nc to
corre ponding en iti it mad
in db.

d. The minimum requirem nt of h imag
jection ratio alcula d (c ab ) ar ho n in

he chart (a abo e).

2 _
3 _
4 _
5 _
6 _

08 Image Rejection Ratio
a. Repeat the n I I I (par. 10 )

of the .ignal frequ ncie ho n b 10 :

c. Th minImum r quirem n
ign I inpu

1 a 2 aadju g nerato
AI control to

for normal p r-

rna b read or interpolated from
rnier cales. The preferred

r micro olt inpuh

j. Repea he procedur for he 13, 1. .5,
nd .2 po i ion of h ELECT IT

i ch.
g. Plo a .ab ci ae on milogarithmi graph

paper h plu and minu kiloc cl deviation
from re,-onanc again their re pective 10, 100,

r 1 000 tim logarithmic ordinate re onance
·npu.

h. h mInImum requirement ar tha he
gain a the dge of the bandwidth provided by
a h po i ion of th ELECTI ITY witch

i 6 db do n from tha a he midband alue.
Example: on id r h 13 K position of the

ELE TI· ITY witch for which the ace ptance
nd idth of h r ceiv r i 6.5 kc on either ide

of r onanc. Thu, at 6.5 kc on either ide of
he gain of the r ceiver i 0 be -6
onl half of wha i i a r onanc.

hi m an ha h graph plo of the recei er for
,he ELE TIVIT witch in the 13 po ition

mu t b uch ha at ± 6.5 kc off re onanee the
u for r r nee outpu mu appro i
that a re onance.

09. 455-Kc I-F Rejection Ratio

a. Repea h en iti it (par. 104)
ignal frequenc of 600 ke.

b. eeping th r eiver uned 0 0 k
ignal generator 0 455 k

c. Inerea e he 455-k ignal I vel inpu
r cei er 0 get the 10-m r f ren I I

(c
h rec i er D 0
minimum requirem nt

06 Rated Power Output
a. Rep a h en iti it t (par. 04) a an

modulated r-f ignal within the receiver frequenc
rang.

b. h n ad
ontrol to m

blow).



ignal below h

crib d i paragraph

I G on r I function
witch i in on f i

ar th th r-f

114. Avc Tes

a. R path en iti i
modula d r-f ignal within
range.

b. e th A -1d:A witch at
c. Increa e the ignal generator lnpu to h

receiver from 2 to 200,000 u .
d. Th minimuln requirem n i tha h

cel er outpu remain on tan wi hin 4 db
no t b mar than appro ima I 20m .

In.

uned in on

i r tuned 7. mc, h
3,95 k.

ignall el inpu a th
referen I el utpu.
of the recei er inpu a
ensiti it te t at 7.6 mc
the 3,955-kc i-f rejectio

requir men ar ha h
ion ra io i a lea 94 db for an
un in on ban I. 4, 5, or of

10 3,955-Kc 1- Rejection Ratio

t (par. 104) a a

an

1 Receiver C-WPerFormance

a. th rec i r ontrol for c- recepti n
(pars. 29 and 31).

b. onn ct th ou put m t r (par. 93). e it
o provid a 600-ohm matching load and to indi
a on i highe mul iplier al.

c. ppl an unmodulate r-f 01 age to an enna
inpu nn c or J1, u ing th antenna abl
(par. 9 g).

d. he BEAT 0 . con rol an no ha
i ari h recei r one outpu in the head e /
plugg d in the PHO E jack in the fron panel.

. Determine th pitch of th tone output on
ith r ide of z ro beat b zero-beating the headse

ou pu from an audiofr qu nc generator with
he h ad ou put from he recei r. Do this b

h ldin on h ad 0 on a an aring
h a u ing h fr hand a ju t he fr -
qu n of h audio a cilla or (pa. 103). f

ir ,th audio output from th cei r rna b
ompar i h th audio ignal genera or on th
cillo op.
~f. Checl th bea -frequenc 0 cillator tabilit

b noting that th receiver tone output i constant
for ea h tting of th BEAT 0 C. control.

-g. Di onn ct ignal genera or and connect th
i 0 a uitabl antenna (par. 5 an 7)

o ha a high- pdt legraph ignal rna be un d

7



115. Calibration Accuracy
a. th r eiv r ontrol for c-w r ception

(par.2 and 30). Allow a I-hour warmup period.
ak ur th BEAT 0 . control i et for zero

b a .
b. an r-f ignal g nerator (par. 7 ) to

h! i r und r te t.
c. Inj ct a i nal from th g n rator at the low-,

middl -, and high-fr qu nc poin of each band.
dju t h BEAT 0 . ontrol 0 zero etting.
d. The minimum requirement i that the main

dial alibr ion ac urac i a lea t 7~ of 1 perc n
of fr qu n 0 fr quen rang of he
r 1 r.

, h bea no e de el
rror and it rna brad

an audio ignal genera or.

116 Overall Fidelity
(fig. 94)

a. Repeat the en iti it t I (par. 104)
3-mc ignal fr qu nc , U ing h audio 0 ina 0

(par. 103) to pro ide xt rnal modulation of 0
percent ith 400 cp .

b. d an h DIO A on 1"01 m 1-

mum, e ting th RF G I control 0 maIn -a1
th 50-mw referenc level output. '

5
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3. IAUDIO GAINI AI MAX.

DOTTED CURVE 1. OVERALL FIDELITY AT 3 MC, A-M OF 30 PERCENT.
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c. Then set the SELECTIVITY switch to it
13 KC po ition.

d. ot and record the microvolt input to the
receiver and maintain the 30-percent amplitude
modulation a the db output level is recorded at
represent tive frequencie (200-cp intervals) in
the 50-..to 10, OO-cp audio frequency range.

e. The minimum requirement is that the overall
fidelity of the receiver, referr d to the output at
400 cp , will be within 3 db from 200 to 4,000
cps; al 0 that the re ponse approximates that
hown in figure 94.

117. Audio Fidelity
(fig. 94)

a. Connect the audio oscillator (par. 103) to
the PHO 0 t rminals on the rear apron of the
receiver cha si or to the junction of C143 and
R84 a applicable, using a hielded single con
ductor cable whose heath i connected to the G
(ground) terminal of the audio oscillator and the
G terminal of the PHO 0 inlet or chassis, as
applicable. Provide an external ground for the
sheath at the audio oscillator.

b. Connect an output meter to the AUDIO
OU'rpUT terminals, etting it to provide a 600
ohm matching load. A]~o connect the vtvm
(par. 103) across the PHO a inlet or from the
junction of C143 and R84, as applicable.

c. Set the receiver RF GAl control to mini
mum and the AUDIO GAl control to maximum.

d. Set the audio oscillator at 400 cps at an
input level to provide for 50 mw of receiver output.

e. ote and record the vtvm level to the
PHO a inlet or from the junction of C143 and
R84, as applicable, and maintain this input
voltage a output db levels are recorded at repre-
entative frequencies (200-cps intervals) in the

50- to 10,000-'cps audio frequency range.

f. The mInImum requirements are that th
audio fidelity response approximates that hown
in figure 94.

118. Overall Distortion at 2-watt Output

a. Repeat the rated power output te t (par. 106)
and leave the AUDIO GAl control et for the·
2-watt receiver output.

b. Connect the pectrum anal z r (par. 103}
to the receiver AUDIO OUTP T terminal and
the vtvm (par. 103) to tIle output t rminal of
the spectrum analyzer.

c. witch the spectrum analyzer for mea ure
ments at 400 cps and 5,000 cps, and determine·
the overall distortion.

d. The minimum requirement i that th total
harmonic distortion at 2 watts is at lea t -10'
db-that i , not greater than 10 p rcent of 2 watt ..

119. Overall Distortion at 10-mw Output

a. Repeat the sensitivity te t (par. 104) for
any signal frequency within the r ceiver frequ ncy
range.

b. Connect the spectrum analyzer (par. 103)
and the vtvm (par. 103) a de crib d in para
graph 118b.

c. Increase the signal input to the receiver to
50 uv but maintain the IO-mw ref rence 1 vel
output by turning the AUDIO GAl con rol to
the proper counterclockwise setting.

d. Follow the procedure described in paragraph
118e for representative modulation perc ntage
of the signal at 400 cps and 5,000 cp , within the
modulation percentage range of 10 to 90 percent.

e. The minimum requirement is that the otal
h.armonic distortion at 10 mw is -17 db or Ie
that is, not greater than 2 percent of 10 mw.
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HIPME

CHAPTER 6

AND 1M TED STORAGE AN DEMO I 10
TO PREVE ENEM USE

Section I. SHIPMENT AND IMITED STORAGE

20 Disassembly
h folIo ing in truction are recommended a

g id for pr paring each recei er equipmen for
ran por a ion and/or torage.

a. T di conn c the doublet antenna, re er
th in allation procedur de cribed in paragraph
2 h t n tha the component comprising

parat d and reeled for repacking.
ote.-Th tactical ituation rna be such that the

doubl antenna hould be kep assembled for easy in
stallation a th new sit chosen.

b. Di connect th antenna lead-in wire and reel
i up.

c. i connee th a-c power cable from the
pow r ource and all cable from the radio receiver.

d. e h th main tuning capacitor full .
·e. With regard 0 the dismantling of other as 0

ciated equipmen D.O co ered b! thi manual,
follow jn ruction in h applicabl technical
manual in ach pecific in tance.

j. In Radio Recei er R-274 /FRR and R-274
/ RR, remo e the cr aI, if aD. , from th

fr qu n con rol uni b 10 nin
cre on top f th uni and pu hin
pring a embl to h r ar 0 tha

can b r rno ed from i cr al ocl

121 Repacking for Shipmen 0 Imited
Storage

a. The e act procedure in repacl in for hip
men or limited torag dep nd on h rna erial
a ailable and the condition under hich th quip-
ment i to b hipped or tored. Rever h
procedure gi en in paragraph 22 and figur 12.

b. Whenever practicable plac th d h dra in.g
agen (ilica gel) in th woode ca and in ach
carton u ed for the head e and cord. rot the
carton u ed for th rec i er and running par
with a waterproof paper barrier. al th am
of the paper barrier with wa erproof aling om
pound or tape. Provide a lea 3 inch of c 1-
ior padding 0 irnilar mat rial b tw h pap r

barrier and th pack'ng ca in in tan e h r
th original packing ompl m nt i no vailabl.

Section II. DEMOLITIO OF MATERIEL TO PREVENT ENEM US

122. General
'h demolition procedure outlined in para

graph 123 will be u ed to prevent the enemy from
u ing or alvaging thi equipment. Demolition
of th equipment ill be accomplished onl upon
ord r of th commander.

123 Methods of Destruction
a. ma h. ~ma h the cry tals, tubes control,

tran form r a emblie, gear-train as embl , and
head . u ledge axe handa es, pickaxe ,
hamm r cro bar or h a tool.

o

b. Cut. eu internal and ext rn I Ir an
cable ; u e axes handaxe or machet .

c. Burn. Bur cord re i tor, apaci or
coil , wiring, and technical manual ; u ga olin ,
kerosene oil, flame thrower or in ndiar
grenade.

d. Bend. Bend panel and cha 1.

e. Explosive. If explo ive ar ne
firearms grenade , or T T.

j. Disposal. Bur or catter
part in lit trenche fo ~hole or
throw them into tream

g. Destroy. De tro e er thing.



APPENDIX I

REFERENCES

IVote.-For availability of items listed, check SR 3J0-20-3, SR 310-20-4, SR 310-20-5, and SR 310-20-7. Check
Department of the Army Supply Manual SIG 1, for Signal Corps Supply ;\Ianuals.

1. Army Regulations
AR 380-5 __________ Ylilitar~' Security (Safeguarding

Security Information).
AR 750-5 Maintenance of Supplies and

Equipment, Maintenance Re
sponsibilities and Shop Opera
tion.

2. Auxiliary Equipment and Test Equipment
T:\[ 11-30"0 Frequenc.v Meter Sets SCR-211-A,

B, C, D, E, F, .I, K, L, M, N, 0,
~ Q, ~ ~ AA, A~ A~ A~

AG, AH, AJ, Ah, AL, and AN.
Ti\f 11-2626 Test Unit 1-176, 1-176-A, and

1-176-B.
T~I 11-2684A Audio Oscillators TS-382A/ .
T~I J 1-4700 Electrical Indicating and Measur-

ing Instruments; repair instruc
tions.

TM 11-5017 Output Meters TS-585A/U and
TS-585B/U.

1'1\1 11-5044 Frequenc~' Meter TS-174B/U.
T~[ 11-551 L Electronic :\Iultimeter TS-505/U.
T~I 11-5527__ ______ :\{u] timeter TS-352/l".

3. Painting, Preserving, and Lubrication
TB SIG J3 :\foistureproofing and Fungiproof-

ing Signal Corps Equipment.
TB SIG 60 Lubrication of Ground Signal

Equipment.
T~l 9-285L Paiuting Instmctions for Field Use.

4. Camouflage, Decontamination, and Demo-
lition

FM 5-20 Camouflage, Basic Principles.
F~15-25 Explosives and Demolitions.
Ti\f 3-20 Decontamination.

5. Other Publications
F~[ 24-18 Field Radio Techniques.
nI 72-20 Jungle ''''arfare.
SR 310-20-3 Index of Training Publications.

275375--53----11

SR 310-20-4. _

SR 310-20-5 _

SR 310-20-7 _

SR 700-45-5 _

R 725-405-5 _

SR 745-45-5, Na,·.,·
Shipping Guide,
Article 1850-4,
AFR 71-4.

TB SIC 4. _

TB SIG 25 _

TB SIC 66 _

TB SIC 72 _

TB SIG 75 _

TB SIG 178 _

TB SIG 219 _

TB SIC 223 _

Index of Technical :\[anuals, Tech
nical Regulation, Technical Bul
letins, Supply Bulletins, LI'bri
cation Orders and :\lodification
Work Orders.

Index of Administrati,'e Publica
tions.

Index of Tables of Organization and
Equipment, Reduction Tables,
Table' of Organization, Tables of
Equipment, Type Tables of Dis
tribution, and Tables of Allo\\'
ances.

Unsatisfactor," Equipment Report
(Reports Control S,"mbol CSGLD
247).

Preparation and Submission of
Requisitions for Signal Corps
Supplies.

Report of Damaged or Improper
Shipment (Reports Control Symbols
CSGLD-66 (Arm,")' Sand A-70-6
(Navy), and AF-~1C-r2 (Air
Force» .

~[ethods for Improving the Effec
ti"eness of Jungle Radio Com
munication,

Preventive ;\[aintenanee of Po\\'er
Cords,

Winter ~[aintenancc of Signal
Equipment.

Tropical :\Iaintenance of Ground
Signal Equipment.

Desert i\laintenance of Ground
Signal Equipment.

Preventive :\1aintenance Guide for
Radio Communication Equip
ment.

Operation of Signal Equipment at
Lo\\' Temperatures.

Field Expedients for Wire and
Radio.
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TB J 1--490-( )* Basic Radio Propagation Predic-

tions.
T:\[ J 1-455 Radio Fundamentals.

T:\f,.11-476 Radio Direction Finding.

TM 11-483 Suppression of Radio Noises.

Tl\I 11-486 Electrical Communication S~'stems

Engineering.

*A new frB in this series which giyes propagation predictions 3 months in
advance is jgsued monthly.

1·62

T:\I 11-496 Training Test and Applicatory
Exercises for Amplitllde-:\Jodll
lated Radio Set .

T:\[ 11-·HI9 Radio Propagation.
T:\I 11-661- Electrical Fundamentals (Direct

Current) .
TM 11-666 Antennasand Radio Propagation.
TM 11-681- Electrical Fundamentals (Alternat-

ing Current).
T:\I 11-4000 Trouble Shooting and Repair of

Radio Equipment.



APPENDIX II
IDENTIFICATION TABLE OF PARTS

No/e.-The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must
cite an authorized basis, such as a specific T/O & E, T/A, SIG 7 & 8, list of allowances of expendable material, or another
authorized supply basis. The Department of the Army Supply Manual applicable to the equipment covered in this
manual is SIG 7 & 8-SCR-244, SIG 7 & 8-R-274/FRR, and SIG 7 & 8-R-320/FRC. For an index of available supply
manuals in the Signal portion of the Department of the Army Supply Manual, see SIG 1.

1. Identification Table of Parts for Radio Set SCR-244-D

_______________________________ IB152.

Antenna space!". ' 3G624.

General purpose receiving set 2S244D.

Ref symbol NmDo of part and description

RADIO SET SCR-244-D: 540 kc to 54 mc; table
mtg; 12X" h x 21y." wd x 15" d; superheterodyne.

CABLE, RF: Sig C Wire W-151; twisted pair trans
mission line; #18 stranded cond, 150 ft.

CONNECTOR, adapter: Radio Frequency Adapter
UG-I04/U; male 1 end, female other end; 2 round
male cant 1 end; 2 round female other end; 90°
angle type; %" OD x lJ~2" 19 X 1%6" d; Sig dwg
SC-D-5943.

·CONNECTOR, plug: Radio Frequency Plug UG
102/U; 2 round male cant; straight type.

CORD CD-307: headset; 5' 5" 19 excluding termina
tions; Sig Dwg SC-D-2019.

CORD, cotton: Rope RP-5; cotton; %6" dia _
HEADSET, electrical: Navy type #49507; magnetic

type; 600-ohm impedance; a/a 2 Navy rec type
#49505; 1 Navy headband type #490504; 1 Navy
cord and headband covering type #49053; 1 plug
JAN type P-J-054B; 2 Navy ear cushions, type
#49506.

INSULATOR IN-124: rectangular; par; 6JIg" 19 x
W' wd x %" thk; four JIg" holes; Stupakoff Ceramic
~1fg. Co. #01245.

INSULATOR IN-125: round rod; glazed par; JAN
Grade L2B per Spec JAN-I-lO; 5y." 19 x %" dia;
two X" dia holes on 4" ctr; ALSiMag #1141.

PLIERS: spring compression type; 6" 19 a/a; Ham
merluud part #T8222.

RADIO RECEIVER R-483/FRR or R-483A/FRR:
540-54,000 kc range in 6 bands; ac, 95-260 v, 25-60
cycles, single ph, 130 w; mtd in table cabinet;
21%" wd x 12%,' h x 17Ys" d.

WIRE W-152: electrical; ins; #12 AWG cond; seven
#20 AWG strands; Belden #8006.

Function or part

Antenna lead-in wire _

Provides a right angle fitting be
tween the ANT input receptacle
(Jl) and the antenna cable plug
(P2).

An tenna cable _

Headset cord _

For antenna _
Headset. ___ _________ ___ __

Antenna strain _

General purpose radio communi
cation receiver.

Signal Corps stock
No.

I B151.

2Z7390-104.

2Z7390-102.

3E1307-5.5.

6Z7926.
2B955.

3G625.

6R4625-3.

2C4180-483.
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2. IdentiFication Table of Parts For Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR

Model

Holds transformer_________ 2Z 1244-164.

Filter capacitor supporL 2Z1244-165.

Bfo tuning shaft . 2Z1244-166.

General purpose radio com- 2C418D-320A.
munication receiver,
providing diversity re-
ceiving system connec-
tions.

Signal Corps
stock No.Function or part

General purpose radio com- 2C418D-483.
munication receiver.
R-483A/FRR has provi-
sion for diversity receiv-
ing system connections.

General purpose radio com- 2C4180-274A.
munication receiver,
providing crystal-con-
trolled reception.
R-2i4C/FRR has provi-
sion for diversity receiv-
ing system connections.

RADIO RECEIVERS R-2i4A/
FRR and R-2i4C/FRR: cw,
mcw, and voice reception;
540 kc to 54 mc; 6 bands;
95-260 v, a-c input, 50/60 cyc,
single ph, 130 w; superhetero
dyne ckt; turret mtd coils;
built-in xtal filter; bfo; dual
conversion abovei.4 mc; 6
xtal positions available for
fixed freq operation; 600-ohm
output; rack mtd; 21%" wd x
12r.;" h x 17W' d.

RADIO RECEIVER R-320A/
FRC: cw, mcw, and voice re
ception; 540 kc to 54 mc; 6
bands; 95-260 v a-c input,
50/60 cyc, single ph, 130 w;
superheterodyne ckt; turret
mtd coils; built-in xtal filter;
bfo; dual conversion above
7.4 mc; 600-ohm output; table
mtg, 21%" wd x 12%" h x
17Ys" d.

RADIO RECEIVERS R-483/
FRR and R-483A/FRR: cw,
mcw, and voice reception;
540-54 mc; 6 bands; 95-260 v
a-c input, 25/60 cyc, single
ph, 130 w; superheterodyne
ckt; turret mtd coils; built-in
xtal filter; bfo; dual conver
sion above 7.4 me; 600-ohm
output; mtd in cabinet, 21%"
wd x 12r.;" h x liW' d; 6 xtal
positions available for fixed
freq operation (R-483A/FRR
only).

BRACKET: 1%6" Ig x 1'>~6"

wd X 1 ' %2" h; Hammarlund
dwg #31240.

BRACKET: J shape; 3W' h x
l;X6" d x >~" wd; Hammar
lund dwg #31484.

BRACKET: L shape; 5 '%/'
Ig x lX6" wd x %" h;'Ham-
marlund dwg #31425. •

Name or part and description

(*) (*) (*) (*) (*)

I

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

--- --- --- (*) (*)

--- --- (*) --- ---

_11_2 3 4 5
- - -

~ ~ ~ ~

~ ~ ~ 0; ~
r>< r>< r>< ~ r><
~ ~ <- r>< <-
;t :;il ~ &l
"" 'I' '7 r rI
~ ~ ~ ~ ~

- - - - -'

( *) ( *) - -- - -- - --

Her symbol
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483 /FRR, and R-483A/FRR-Continued

Model

1 2 3 4 5
- - - - -

Ref symbol ~ ~ ~ ~ Name of part and description Fnnetion of part
Signal Corps

~ ~ ~ ~ ~
stock No.

~ ~ ~ ~ f.<,

<- 0- <- f.<, <-;t ;t :;;l ~ f;l
'" "i' '? T TI
~ ~ ~ ~ ~

- - - -

( *) ( *) ( *) ( *) ( *) BRACKET: irregular Y shape; Movable support for main 2Z1244-163.

5}i" 19 x 3" wd X 31 11 thk; pointer.18

Hammarlund part(d wg
#31202.

( *) ( *) ( *) ( *) (*) CABLE, power: electrical; two Power input cable _________ 1B3018-2.28.
#18 AWG stranded cond; UL
type #POSJ.

C79, C80 _______ ( *) ( *) (* ) ( *) ( *) CAPACITOR, fixed: ceramic V4 tank temperature com- 3D9005-65.
dielectric; 5 IJ.lJ.f ±. 25 IJ.lJ.f; 500 pensating.
vdcw; JAN type CC2 LUJ050C.

C12, C138, C145_ ( *) ( *) (* ) ( *) ( *) CAPACITOR, fixed: ceramic C12: VI grid tank trimmer 3D9007-45.

(*) - -- ( *) (*) - -- dielectric; 7 IJ.lJ.f ± 1 IJ.lJ.f; 500 (band 5).
vdcw;JANtypeCC20CJ070F. C138: Vll plate to V14B

plate coupling.
C145: Vll plate to V16A

grid coupling.
C83____________ ( *) ( *) ( *) ( *) (* ) CAPACITOR, fixed: mica di- V4 tank trimmer (band 3) __ 3K2010021.

electric; 10 IJ.lJ.f ±10%; 500
vdcw;JAKtypeCM20BI00K

C60, C88 _______ ( *) (* ) - -- - -- - -- CAPACITOR, fixed: ceramic C60: V3 plate coupling ____ 3D9012-59.

( *) ( *) ( *) ( *) ( *) dielectric; 12 IJ.lJ.f ±5%; 500 C88: V4 tracking (band 4).
vdcw;JAN typeCC21 UFI20J.

C15, C139, C145_ (*) (* ) (*) (* ) ( *) CAPACITOR, fixed: ceramic C15: VI grid tank trimmer 3D9015-142.

(*) - -- (* ) (*) - -- dielectric; 15 IJ.lJ.f ±5%; 500 (band 6).

- - - ( *) - - - - -- ( *) vdcw; JAN type CC20HJI50J. C139: Vll plate to V14A
plate coupling.

C145: Vll grid circuit to
V16A grid coupling.

C6, C30, C50____ (*) (*) (* ) (*) (* ) CAPACITOR, fixed: mica di- C6: VI grid tank trimmer 3K2020032.
electric; 20 IJ.lJ.f ±5%; 500 (band 3).
vdcw; JAN type C:vI20C200J. C30: V2 grid tank trimmer

(band 3).
C50: V5 control grid tank

trimmer (band 3).
CI30___________ (*) (*) (* ) (*) (*) CAPACITOR, fixed: ceramic V13 tanL ________________ 3D9027-30.

dielectric; 27 IJ.lJ.f ±5%; 500
vdcw; JAN type CC21 UJ270J.

C9, C33, C53 ____ (*) ( *) ( *) (*) (* ) CAPACITOR, fixed: mica di- C9: VI grid trimmer (band 3K2033032.
electric; 33 IJ.lJ.f ±5%; 500 4).
vdcw; JAN type CYI20C330J. C33: V2 grid tank trimmer

(band 4).
C53: V5 control grid tank

trimmer (band 4).
C63 ____________ (*) (*) - -- - -- - -- CAPACITOR, fixed: mica di- V3 oscillator plate (screen 3K2039032.

electric; 39 IJ.lJ.f ±5%; 500 grid) r-f bypass.
vdcw; JAN type CM20C390J.

C95 ____________ (*) - - - (*) ( *) - -- CAPACITOR, fixed: mica di- V4 tank trimmer (band 6) __ 3D9042.
electric; 42 IJ.lJ.f ±1%; 500
vdcw' Aerovox t ' e #1469.
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2. Identification Table of Parts for Radio Receivers R-274A /FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model

1 2 3 4 5
- - - - -

Ref symbol ~ ~ ~ ~ Name of part and description Fnnction of part Signal Corps
~ ~ ~ ~ ~ stock No.
~ ~ ~ ~ ~

<- 0- <- ~ <-
~ ~ ~ ~ i6
'I' '" '7 'T 'TI
~ ~ ~ ~ ~

- - -

C92, C138, C139_ ( *) (* ) (*) (* ) (*) CAPACITOR, fixed: ceramic C92: V4 tank padder (band 3D9051-30.
- -- ( *) - -- - -- (* ) dielectric; 51 Ililf ± 1%; 500 5).
- -- ( *) - -- - -- (*) vdcw; JAN type CC21 UJ510F. C138: Vll plate to V14B

plate coupling.
,

C139: Vll plate to V14A
plate coupling.

C39, C59, C99, ( *) ( *) (*) (* ) (*) CAPACITOR, fixed: mica di- C39: V2 grid tank trimmer 3K2051033.
C134, C95. - -- (* ) - -- - -- ( *) electric; 51 Ililf ±2%; 500 (band 6).

vdcw; JAN type CM20C5100. C59: V5 control grid tank
trimmer (band 6).

C99: V6 grid tank.
C134: V13 grid leak net-

work.
C95: V4 tank trimmer

(band 6).
C97____________ ( *) (*) ( *) (*) ( *) CAPACITOR, fixed: mica di- T2 tan k__________________ 3D9065-7.

electric; 65 Ililf ±2 Illlf; 500
vdc"r; Aerovox type #1469
(special) .

C37, C57, C67___ (*) - - - ( *) ( *) - -- CAPACITOR, fixed: mica di- C37: V2 grid tank trimmer 3DK9085-7.
( *) (*) ( *) (*) (*) electric; 85 Ililf ±2%; 500 (band 5).

vdcw; Aerovox #1469. C57: V5 control gr-id tank
trimmer (band 5).

C67: V5 plate tank (double
conversion).

C9L_ --------- ( *) - -- (* ) ( *) - - - CAPACITOR, fixed: mica di- V4 tank trimmer (band 5) __ 3K2091033.
electric; 91 Ililf ±2%; 500
vdcw; JAN type CM30C-
91DO.

C18, C25, C75, (*) ( *) (*) (* ) (*) CAPACITOR, fixed: mica di- C18: VI grid d-c blocking__ 3K2010133.
CllO, C112, - -- ( *) - - - - -- ( *) electric; 100 Ililf ±2%; 500 C25: V2 grid d-c blocking.
C113, C37, (*) - -- ( *) (*) - - - vdcw; JAN type CM20CI010. C75: V5 oscillator grid d-c
C57, C91, C45. blocking.

ClIO and C112: I-f filter
networks.

C113: V9 input coupling.
C37: V2 grid tank trimmer

(band 5).
C57: V5 signal grid tank

trimmer (band 5).
C91: V4 tank trimmer

(band 5).
C45: V5 control grid d-c

blocking.
C141, CI42 _____ (* ) ( *) (* ) (*) (* ) CAPACITOR, fixed: ceramic V14A load filters __________ 3D910o-204.

dielectric; 100 Ililf ± 10%; 500
vdcw; JAN type CC265LI0IK

C87___ -------- (*) (*) ( *) (*) ( *) CAPACITOR, fixed: mica di- V4 tan k trimmer (band 4) __ 31\:2012133.
electric; 120 Ililf ±2%; 500
vdcw; JAN type CM20C1210.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Modol

2 3
- - - - -

Ref symbol P: :=: P: P: Kame of part and description
P: P: P: P: p::
~ ~ ~ ~ ~

~ {; :;,- ~ :;,-
;'!: ;!; r!'\ ~ 12
'" '" '( TI I
;>: p:: p:: 0:: p::

Function of part Si/(nal Corps
stock [\0.

------1----- - ------------1------------1-------

C89 (*) (*) (*) (*) (*)

C69, C107, C1l7, (*) (*) (*) (*) (*)
C124.

C1J4 (*) (*) (*) (*) (*)

C119, C125 (*) (*) (*) (*) (*)

C93_ _ _ __ . _ (*) (*) (*) (*) (*)

C78 (*)(*)(*)(*)(*)

C13J, C133, (*)(*)(*)(*)(*)
C140, C164. (*) (*)

C96 (*) (*) (*) (*) (*)

C82 ________ ___ (*) (*) (*) (*) (*)

CI4__ _ -.1(*) (*) (*) (*) (*)

014"--""" ""J(.) """ (.) (.) """
C85 (*) (*) (*) (*) (*)

C120, C126 (*) (*) (*) (*) (*)

Cll, C17, C35, (*) (*) (*) (*) (*)
C55.

CAPACITOR, fixed: mica di
electric; 190 J.'J.'f ±1%; 500
vdcw; Aerovox type #1469.

CAPACITOR, fixed: mica die
lectric: 220 J.'J.'f ±2%; 500
\'dc\y;JAX type C:VI20D221G.

CAPACITOR, fixed: mica die
lectric; 270 J.'J.'f ±2%; 500
vdcw;JAK typeCM20D271G.

CAPACITOR, fixed: mica die
lectric; 300 J.'J.'f ±2%; 500
vdcw; JAK type CM20C301G.

CAPACITOR, fixed: mica die
lectric; 379 J.'J.'f ± 2 %; 500
vdcw; Aerovox type #1469.

CAPACITOR, fixed: mica die
lectric; 404 J.'J.'f ± 1%; 500
vdcw; Aerovox type #1469.

CAP ACITOR, fixed: mica die
lectric; 430 J.'J.'f ±2%; 500
vdcw; J AX type CM20C431G.

CAPACITOR, fixed: mica die
lectric; 610 J.'J.'f ±1%; 500
vdcw; Aerovox type #1464.

CAPACITOR, fixed: mica die
lectric; 820 J.'J.'f ±2%; 500
vdcw; J Ai\' type CM30C821G.

CAPACITOR, fixed: mica die
lectric; 1000 J.'J.'f ±2%; 500
vdcw;JAN type CM20D102G.

CAPACITOR, fixed: mica die
lectric; 1000 J.'J.'f ± 10%; 500
vdcw;JAK type CM35B102K

CAPACITOR, fixed: mica die
lectric; 1200 J.'J.'f ±2%; 500
vdcw;JAN type CM30D122G.

CAPACITOR, fixed: mica die
lectric; 1300 J.'J.'f ±2%; 500
vdcw; JAX type CM30C132G.

CAPACITOR, fixed: mica die
lectric; 1500 J.'J.'f ±2%; 500
vdcw;JAN type CM30D152G.

V4 tank padder (band 4) 3D9190-4.

C69: V5 plate tank (single 3K2C22143.
conversion) .

CI07: V6 plate tank.
Cll7: V9 plate tank.
C124: VlO plate tank.
V9 grid tank. 3K2027143.

C119: V10 grid tank 3K2030133.
C125: Vll grid tank.

V4 tank padder (band 5) ___ 3D9379.

V4 tank padder (band 1) 3D9404.

C131: V13 tank 3K2043133.
C133: V13 plate doc block-

ing.
C140 and C164: V14B avc

line filters.
V4 tank padder (band 6) 3D9610.

V4 tank padder (band 2) 31\:3082133.

V1 grid tank padder (band 3K3010243.
5).

VI4B avc line filter. 3K3510221.

V4 tracking (band 3) 31\:3012243.

C120: V10 grid tank___ ___ 3K3013233.
CJ 26: Vll grid tank.

Cll: VI grid tank padder 3K3015243.
(band 4).

C17: VI grid tank padder
(band 6).

C35: VI plate tank track
ing (band 4).

C55: V2 plate tank track- 
ing (band 4).
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2. IdentiFication Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483jFRR, and R-483AjFRR-Continued

"1odel

1 2 3 4 5
- - - - --

Ref symbol ~ <:::: c:: 0:::
c:: <:::: 0::: :r c::
~ f10 ~ 0: r..

<- 0- <- f10 <-;:: ;:: 1<1 ~ &l
'" '" '7 ,.
I I

c:: <:::: c:: <:::: c::
- - -

Xame of pan and description Function of part Signal Corps
stock Ko.

C62 (*) (*) _

C150 (*) (*) (*) (*) (*)

C7i (*) (*) (*) (*) (*)

C8, C32, C52, (*) (*) (*) (*) (*)
C132.

V4 tank tracking (band 1) __ 3K3033243.

V3 oscillator plate (screen 3K3022242.
grid) feedback.

C8: VI grid tank padder ,3K3024242.
(band 3).

C32: VI plate tank track
ing (band 3).

C52: V2 plate tank track
ing (band 3).

C132: V13 tank.
V17 plate high audio fre- 3DA2.50G-40.

quenc}" bypass.

C143: V16B input coupling_ 3K3551222.
Cl47: V16A cathode cou-

pling.
C149: '16Bplatecoupling.
C3: VI grid tank padder 3DAIG-567.

(band I).
C5: VI grid tank padder

(band 2).
Cl9: VI grid circuit decou

pIing.
C20: VI screen grid r-f by

pass.
C21: VI screen grid circuit

decoupling.
C22: VI plate return r-fby

pass.
C23: VI plate and screen

grid circuits decoupling.
C24: VI plate coupling.
C27: VI plate tan k track

ing (band 1).
C29: VI plate tank track

ing (band 1).
C40: V2 grid circuit decou

piing.
C41: A'·c line filter.
C42: V2 screen grid r-f

bypas.
C43: V2 plate circuit de

coupling.

CAPACITOR, fixed: mica die
lectric; 2200 /l/lf ± 5 %, 500
vdcw; JAX type CM30D222J.

CAPACITOR, fixed: mica die
lectric; 2400 /l/lf ± 5 %; 500
vdc\\·; JAK type CM30D242J.

CAPACITOR, fixed: paper di
electric; 10,000/1/lf-10+20%;
Aero,·ox type #P488.

CAPACITOR, fixed: mica die
lectric; 2500 /l/lf ± 10%; 800
vdcw: Aero,·ox type #l441
\TP.

CAPACITOR, fixed: mica die
lectric; 3300 /l/lf ± 2 %; 500
vdcw; J A?\ type C M30D332G.

CAPACITOR, fixed: mica di
electric; 5100 /l/lf ± 5 %; 500
vdcw: JAX type C:\135B512J.

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) --- --- --
(*) (*) --- --- --
(*) --- (*) (*) ---

C3, C5, C19
through C24,
C27, C29,
C40 through
C44, C47,
C49, C66,
C68, C70
through C74,
C105, Cll5,
C116, C121,
C122, C127,
C135, C153,
C154, C155,
C61, C64,
ClOO.

C143, C147,
C149.
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2. Identification Table of Parts for Radio Receivers R-274AfFRR, R-274CfFRR, R-320AfFRC,
R-483fFRR, and R-483AfFRR-Continued

Model

J 2 3 4 5

- - - - -
ReCSYOlbol OJ c:: OJ p; Kame of part and description Function of part

Signal Corps

0; 0:: 0:: ~ c::
stock ;';;0.

'" '" "" 0:: '"< 0- < ~ <
~ ;!: ~ &l &ll~

'" ~ '7 TI
0:: 0:: 0:: 0:: p;

- - -

C262, C263, - -- - -- ( *) - - - - -- ------------------------------ C44: V2 plate coupling.

C264, C165, - -- - -- (*) - -- - -- C47: V2 plate tank track-

Cl66 (In - -- - -- ( *) - -- - -- ing (band 1).

serial No. 487 - - - ( *) - -- - -- - -- C49: V2 plate tank track-

and higher). - -- ( *) - -- - -- - -- ing (band 2).
C66: V5 cathode r-f by-

pass.
C68: V5 screen grid r-f

bypass.
C70: V5 plate circuit de-

coupling.
C71 and C72: V4 plate

circuit decoupling.
C73: V5 plate and screen

circuits decoupling.
C74: '-4 plate coupling.
CI05: \"7 screen grid r-f

bypass.
eU5: V9 grid circuit de-

coupling.
CU6: \"9 screen grid r-f

bypass.
C121: \'10 grid circuit de-

coupling.
C122: VlO screen grid r-f

bypass.
C127: Vll grid circuit de-

coupling.
C135: Vl2 screen grid r-f

bypass.
C153: VI and V2 filament

circuits filter.
C154: VI, V2, V4, and V5

filament circuits filter.
C155: V4 and V5 filament

circuits filter.
C61: V3 plate circuit de-

coupling.
C64: V3 screen grid circuit

decoupling.
ClOO: V7 grid circuit dc-

coupling.
C262: "9 cathode bypass.
C263: V9. and VI 0 cathode

filter circuits.
C26-l: Y10 cathode bypa s.
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2. Identification Table of Parts for Radio Receivers R-274AjFRR, R-274CjFRR, R-320AjFRC,
R-483jFRR, and R-483AjFRR-Continued

Model

1 2 3 4 5
- - - - -

Rcfsymbol ~ ~ ~ p:
~ ~ 0: 0: 0:
r<. r<. r<. 0: r<.
<- 0- <- r<. <-;:: ;:: I'l ~ 1,6
'" '" '( l' l'I I
~ 0: 0: ~ ~

-- - -

Name of part and description Fnnction of part Signal Corps
stock No.

CI44 (*) (*) (*) (*) (*) CAPACITOR, fixed: paper di~

electric; 50,000 Illlf ± 20%;
600 vdcw; JAN type CP28
AlEF503M.

C262, C263,
C264, C165,
C166-Con.

C152, C168,
C169 (In
erial No.

487 and
higher).

C98, Cl02, Cl03,
C104, CI06,
C108, C109,
C1l8, C123,
C136, • C146,
C148, C156,
C157, C162,
C167 (serial
No. 487 and
higher).

--- (*) --- --- --- CAPACITOR, fixed: mica di
electric; 10,000 Illlf±5%; 500
vdcw; Jan type CM35B103J.

(*) (*) (*) (*) ( *) CAPACITOR, fixed: paper di
electric; 22,000 Illlf ± 20%;
400 vdcw; Aerovox type
#P488.

--- (*) --- --- (*)
--- (*) --- --- ---

C165: V7 grid circuit de
coupling in serial No.
1570 and higher. VI
and V2 plate circuits de
coupling from serial No_
487 through 1569.

C166: V2 screen grid cir-
cuit decoupling.

C152: A-c line filter- _
C168: A-c line filter.
C169: Avc time constant.

C98: V6 grid circuit decou
pIing.

CI02: V7 screen grid cir
cuit decoupling or V8
plate circuit decoupling.

C103: V8 plate circuit de
coupling.

CI04: V8 plate circuit r-f
bypass.

CI06: V6 screen grid r-f
bypass.

CI08 and Cl09: V6 plate
circuit decoupling.

C1l8: V9 plate circuit de
coupling.

C123: VIO plate circuit de
coupling.

C136: V13 plate circuit de
coupling.

C146: Vl6A plate r-f by
pass.

C148: V16B plate circuit
decoupling.

C156 and C157: V6 and V8
filament circuit filters.

C162: Vl4B cathode r-f by
pass.

C167: V5 plate and screen
circuits decoupling.

Vl5 noise filteL _

31\:3510322.

3DA22-l6.

3DA50-406.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483fFRR, and R-483A/FRR-Continued

Model
----,--,----,-

\ I 2 3 4 5

Fllllction of part Si1!nai Corps
stock No.

- - - -- -~------~---------_·_-~---------I-------

C129A, C129B, (*) (*) (*) (*) (*)
C1S2A, C1S2-
B (In R-274Cj
FRR serial
No.1 thru 486
only).

C137 (*) (*) (*) (*) (*)

C163 (*) (*)

C128, C1S1, (*) (*) (*) (*) (*)
C1S8, C1S9,
C160.

C161A, C161B, (*) (*) (*) (*) (*)
C161C.

C111.. (*) (*) (*) (*) (*)

C6S (*) (*) _

CIA through (*) (*) (*) (*) _
CIR.

(*) (*) --- --- ---

(*) (*) (*) (*) ---

(*) (*) (*) (*) ---

CAPACITOR, fixed: paper di
electric; 2 sects.; SO,OOO p.p.f

+20% -10% ea sect.; 600
vdcw ea sect.; JAN type
CPS3B4EFS03V.

CAPACITOR, fixed: paper di
electric; 250,000 p.p.f ±20%;
600 vdcw; JAN type CP28
AlEF254M.

CAPACITOR, fixed: paper di
electric; 250,000 p.p.f ± 10%;
600 vdcw; JAN type CP27
A2EF2S4K.

CAPACITOR, fixed: electro
lytic; 10 p.f; 100 vdcw; JAN
type CE63C100H.

CAPACITOR, fixed: electro
lytic; 3 sects.; 20 p.f ea sect.;
4S0 vdcw ea sect. ; JAN type
CE33F200R.

CAPACITOR, variable: air di
electric; plate meshing type;
2 sects.; 3.S-8 p.l-'f; 1%6" 19 x
1%6" wd x 1%" h; Hammar
lund partjdwg #11776-G1.

CAPACITOR, variable: air di
electric; plate meshing type;
single sect.; 4.6-7S p.p.f; IX"
19 x 1" wd x n'16" d; Ham
marlund type #MAPC7S.

CAPACITOR, variable: air di
electric; plate meshing type;
8 sects.; 12-1S4 p.p.f per sect.;
9%" Ig to 3W' wd x 2%" h;
Hammarlund part #34001-G 1.

CHART: freq control calibra
tion; 11%2" 19 x 1%6" wd x
.300" thk; Hammarlund dwg
#31463.

CLAMP: %" 19 x ;!i" wd X %2"
h; accom %B" dia cable; Zierick
type #139.

CLAMP: %" 19 x W' wd x .032"
thk; accom W' dia cable; Zie
rick part #78

C129A: V11 screen grid r-f 3DASO----324.
bypass.

C129B: V11 plate circuit
decoupling.

C1S2A and C15213: A-e line
filters.

Increases time constant of 3DA25O----44S.
ave during bfo operation.

VI and V2 plate circuit de- 3DA2S0-641.
coupling.

C128: Vll grid bias filteL 3DB10-165.
ClS1: V17 cathode a-f by-

pass.
C158, ClS9, and C160:

Bias supply filters.
B+ filters 3DB20-132.

XTAL PHASING controL_ 3D9008V-14.

11 FREQ controL 3D9070V-47.

TUNING controL 3D9152V-3,

Frequency control cali bra- 6D1010S-54.
tion .

Holds connecting leads in 2Z2636-13.
place.

Holds cable_ ______________ 2Z2636-6.
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2. Identificatidn Table of Parts for Radio. Receivers R-274AjFRR, R-274CjFRR, R- 320AjFRC,
R-48~jFRR, and R-483AjFRR-Continued

Model

1 2 3 4 5
- - - - -

Hefsymbol ~ ~ ~ ~
~ ~ ~ ~ ~
I'< I'< I'< ~ I'<
:;;:- g :;;:- I'< :;;:-
;! i!il ~ ~
'I' 'I' '7 r r
~ ~ ~ ~ ~

- - - -

Kame of port and description Funct.ion or part Signal Corps
st.ock No.

--- --- (*) --- --- ------------------------------

PjO 1.30 (*) (*) (*) (*) (*) COIL, RF: osc; unshielded;
1){6" 19 x W' dia; Ham'mar
lund dwg #32160.

PIO 1.29 (*) (*) (*) (*) (*) COIL, RF: osc; unshielded;
1~{6" 19 x ;''2'' dia; Hammar
lund dwg #31257.

PIO 1.28 (*) (*) (*) (*) (*) COIL, RF: osc; unshielded;
lY,6" 19 x %" dia; Hammar
lund dwg #31254.

L23 (*) (*) COIL, RF: 25 mh; unshielded;

lY,6" 19 x 1%6" dia, Miller
J W part #4541.

CIA through (*) (*) (*) (*) (*)
SIH-Con.

(*) (*) (*) (*) (*)

--- (*) --- --- (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

L47 (*) (*) (*) (*) (*)

L2L (*) (*) _

1..48 (*) (*) (*) (*) (*)

L22 ____________ (*) (*) ___ ___ ___

L49, L50 (*) (*) (*) (*) (*)

L7, L14, L24, (*) (*) (*) (*) (*)
L35, L54, L55.

CLAMP: %" 19 x %" wd x W'
h; accom .405" dia cable;
Zierick part #79.

CLAMP: approx 1%" ID x %"
wd; accom 1%" dia cap; Ham
marlund partjdwg #31485.

CLIP, electrical: spring type;
beryllium copper, nickel pl;
2%4" 19 x ')ls2" wd X %6" h;
Littelfuse type #12100l.

CLIP: 1 term. spring type; I"
19 x %" wd; Birnback part #32.

CLIP: 2 term. spring type; 1%"
19 x W' wd; Birnback part
#33.

COIL, RF: choke; 3.8 mh; un
shielded; %" 19 x 3%." dia;
Hammarlund part #15616.

COIL, RF: choke; 1 mh, un
shielded, I" 19 x ){6" dia,
Hammarlund part #15617.

COIL, RF: choke, 22 uh, un
shielded, I" 19 x W' dia;
Hammarlund dwg #15611.

COIL, RF: choke; 10 mh; un
shielded; 1%" 19 x %" dia;
Miller JW part #4540.

COIL, RF: choke; 26 uh; un
shielded; I" 19 x W' dia;
Hammarlund partjdwg
#15613.

COIL, RF: choke; 192 uh; un
shielded; %" 19 x %" dia;
Hammarlund part #15612.

Holds cable " 2ZK2600.l.

Holds filter capacitor ______ 2Z2642.448.

For spare fuses__ __________ 3Z1013.6.

Wrench mounting clip_ ____ 2Z2712.246.

Wrench mounting clip_ ____ 2Z27I2.238.

Vll plate r-f choke 3C308-21.

V3 plate r-f choke _________ 3C308-23.

VI and V2 filament circuit 3C323-192R.
r-f filter.

V3 plate r-f choke _________ 3C342-8.

1.49: V4 and V5 filament 3C323-I92S.
circuit r-f filter.

1.50: V6 and V8 filament
circuit r-f filter.

1.7: VI plate r-f choke 3C308-22.
1.14: V2 plate r-f choke
1.24: V4 plate r-f choke
1.35: V8 plate r-f choke.
L54 and 1.55: V9 and VIO

cathode filter circuits.
V4 tank (band 6) 3CI08I-8J.

V4 tank (band 5) 3C108I-8H.

V4 tank (band 4) 3CI08I-8G.

V3 screen grid r-f choke_ ___ 3C342.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274CjFRR, R-320AjFRC,
R-483jFRR, and R-483AjFRR-Continued

Model

1 2 3 .\ 5

- - - - -
Ref symbol 0: p; p; p;

p; 0: 0: 0: p;
~ ~ Ii« 0: r..
~ §" <- r.. <-
?:i ~

I'l ~ &l
I I '? T T

0: p; 0: p; p::

- - - -

,""arne of part and dQscriptiol1 Function of part I i~TIa! Corps
stork ,",,0.

P3 (*) (*) (*) --- ---

P4 (*) (*) (*) (*) (*)

PL (*) (*) (*) (*) (*)

P2 (*) (*) (*) --- ---

J2 (*) (*) (*) (*) (*)

JI (*) (*) (*) (*) (*)

J4, J5 (*) (*) (*) (*) (*)
(*) (*) (*) (*) (*)

(*) (*) --- --- (*)

(*) (*) --- --- (*)

lA through (*) (*) (*) (*) (*)
SID.

(*) (*) (*) (*) (*)

(*) (*) --- --- ---

CON~ECTOR, ADAPTER:
Radio Frequency Adapter
UG-I04(U; 2 round male cont
1 end, 2 round female cont
other end; 90° angle type %"
x 1%2" 19 X 1%6" d.

CONNECTOR, PLUG: Plug
PL-259-A; 1 round male cont;
straight type; 127b" 19 x ')1,6"
OD 1 end, W' OD other end.

CONNECTO~ PLUG: 2pa~
allel blade male cont; straight
type; JAN type 438.

CONNECTOR, PLUG: Radio
Frequency Plug UG-I02(U;
2 round male cont; straight
type; lW' Ig x W' dia.

CONNECTOR, receptacle: Sock
et SO-239; 1 round female
cont; straight type; 1" q x
1}{6" 19.

CONNECTOR, receptacle: Ra
dio Frequency Receptacle

G-I03(U; 2 round female
cont; pol; straight type; 1"
sq x 1}{6" 19.

CO NECTOR, receptacle: 2
flat female cont; straight type;
1~J,6" 19 x 1%6" wd x Ys" h;
Alden part H02AC.

CONTACT, electrical: pring
leaf type; 3%2" 19 X }'2" wd x
.239" 11; Hammarlund part
#31089-1.

CONTACT, electrical: spring
leaf type; 1'%2" 19 x W' wd
x .010" thk; Hammarlund
part(dwg #31023-1.

CONTACT ASSEMBLY, elec
trical: 2%" 19 x 1%" wd x
W' thk; Hammarlund part
#31234.

CORE, adjustable tuning: 1%"
x .250" dia; Cro\yley HL type
#D-I.

COUPLING, shaft: flexible;
1%" dia x %" 19; Hammar
lund part #PL-415-3.

Provides a right angle fitting 2Zi39D-104.
between ANT input re-
ceptacle Jl and antenna
cable plug P2.

Provides means of connect- 2Z7726-259A.
ing cable to IF output
receptacle J2.

A-c line inpuL ~ 6Z1727.

Antenna cable 2Z7390-102.

IF 0 TPUL 2Z8799-239.

AXT input 2Zi39D-I03.

J4: Disabling RELA Y __ __ 2Z3010.27.
J5: AC outlet.

_________________________ 2Z3194-88.

Ground for i-f transformer 2Z3194-87.
shields.

Part of r-f amplifier input 3Z9908-I.1.
switch.

Tune r-f coils_ ____________ 2Z3262-83.

Coupling between XTAL 2Z3295-181.
PHASIN G control and
panel knob dial shaft.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model

1 2 ~ 4 5
- - - -- -

Ref symbol p: p: p: p:
p: p: p: p: ~
~ ~ ... p: ...
<- 0- <- ... <-
;! ;! ~ ~ 1;6
'" '" '? TI I
~ p: ~ ~ ~

- - - -

Kame of part and drscription Fnnction of part Si!!:nal Corps
stock No.

V5, V6 (*) (*) (*) (*) (*) ELECTRON TUBE: Type
. 6BE6.

S lA through (*) (*) (*) (*) (*)
SID-Con.

(*) (*) --- --- ---

Y8 (*) (*)

(*) (*) (*) (*) (*)

Y7 (*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

V18 (*) (*) (*) (*) (*)

VI9 (*) (*) (*) (*) (*)

V3 (*) (*) _

VI, V2, V7, V9 (*) (*) (*) (*) (*)
through V12.

COUPLING, shaft: flexible;
lYs" dia x y." 19; Hammar
lund part #PL-415-2.

CO PLI G, shaft: rigid;
sleeve type; X" dia shaft size
ea end; 1)1,6" 19 x W' dia;
Hammarlund partjdwg
#31275.

CRYSTAL UNIT, quartz: 1
xtal plate; 455 kc nom freq;
'%6" Ig x 2%2" wd X ~{6" h;
Bliley Elec part #VX-4.

CO V E R, fuse: polystyrene;
3~" 19 x lYs" wd x Y" d;
Houston Corp part #2034195.

CRY TAL UNIT, quartz: 1
xtal plate; 3500 kc nom freq;
.740" Ig x .625" wd x .335"
thk; Bliley Elec type #VX2.

DIAL, control: knob type; 2%"
dia x I" h; GE partjdwg
#31227-G2.

DIAL, control: knob type; 2%"
dia x I" h; GE partjdwg
#31227-G4.

DIAL, control: knob type; 2%"
dia x I" h; GE partjdwg
#31227-Gl.

DIAL, control: knob type; 2%,'
dia x I" h; GE partjdwg
#31227-G5.

DIAL, control: knob type; 2%"
dia x I" h; GE partjdwg
#31227-G3.

ELECTRON TUBE: Type
OA2.

ELECTRO TUBE: Type
5R4WGY.

ELECTRON TUBE: Type
6AC7W.

ELECTRON TUBE: Type
6BA6.

Coupling between SELEC- 2Z3295-194.
TIVITY switch and
panel knob dial shaft.

H-f crystal oscillator shaft 2Z3273-241.
coupling.

I-f (455-kc) selectivity __ ___ 2Z222.1-455.

pare fuses coveL 3Z1723-9.

V8 oscillator______________ 2X228-3500.

For audio gain controL ____ 2Z3723-295.

For beat oscillator controL _ 2Z3723-293.

For r-f gain controL _______ 2Z3723-294.

For selectivity switch ______ 2Z3723-297.

For crystal pha ing control_ 2Z3723-296.

Voltage regulator 2JOA2.

B+ rectifier. 2J5R4\YGY.

H-f crystal oscillator 2J6AC7\Y.

VI: First r-f amplifieL 2J6BA6.
V2: Secoud r-f amplifier.
V7: 455-kc i-f gate.
V9: First i-f amplifier.
VI0: Second i-f amplifier.
Vll: I-f driver.
V12: Bfo buffer amplifier.
V5: First mixeL 2J6BE6.
V6: Second mixer.
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2. Identification Table of Parts for Radio Receivers R-274AjFRR, R-274CjFRR, R-320AjFRC,
R-483jF~R, and R-483AjFRR-Continued

Model

Ref symbol Name of part and description Function of part Sigual Corps
stock No.

-------1-- ---- ---- --------------1------------1-------

V4, V8, V13 (*) (*) (*) (*) (*) ELECTRON TUBE: Type
6C4.

V17 (*) (*) (*) (*) (*) ELECTRON TUBE: Type
6V6GTY.

V16 (*) (*) (*) (*) (*) ELECTRON TUBE: Type
12AU7.

V14, V15, V20 (*) (*) (*) (*) (*) ELECTRON TUBE: Type
5726/6AL5W.

A-c lilJe 322603.2.

Dial mechanism 224878-1365.

________ 3Z2601F6.A-c line _

Hold FUSE Fl and F2 (as 323282--12.9.
applicable) .

B+ supply 322592E5.

V4: Vfo 2J6C4.
V8: 3.5-mc crystal oscilla-

tor.
V13: Bfo.
Audio outpuL 2J6V6GTY.

Dial mechanism 2Z4878---1370.

V16: Cathode follower and 2J12AU7.
first audio amplifier.

V14: Detector and avc rec- 2J6AL5\\'.
tifier.

V15: Noise limiter and a-f
output, meter rectifier.

V20: Bias rectifier.
For main tuning diaL 2Z4100-23.

B+ supply 322588.2.

Balance wheel for TUN- 224395-2.
LNG control.

Dial mechanism 224878---1367.

Turret mechanism 224878-1369.

FUSEHOLDER: extractor post
type, accom fuse IX" 19 x W'
dia; 2 1)164" 19 x '}'i6" dia;
Buss type #HKP-B-L.

GEAR: spur type 24 teeth;
5%." OD x ;Vt6" thk; Ham
marlund part/dwg #31039.

GEAR: spur type; 36 teeth;
1;Vt6" OD x ;Vt6" thk; Ham
marlund part/dwg #31027.

GEAR: spur; 36 teeth; 1;Vt6"
OD x ;Vt6" thk; Hammarlund
part/dwg #31040.

GEAR: spur type; 48 teeth;
1Ys" OD x .JIg" thk; Ham
marlund #31033.

ESCUTCHEOK: dial type,
4Y\6" sq x lYs" d, Hammar
lund part/dwg #31283.

FLYWHEEL: 3" dia x 2%2"
thk, HammarJund part/dwg
#31169.

FUSE, cartridge: X amp, 250 v,
2 pigtail wire lead mtg; 1%"
19 x X" dia; Bussman type
#GJV-X·

FUSE, cartridge: 1 time; % amp
250 v, lX/I 19 X W' dia; Buss
type MDL-%.

FUSE, cartridge: 1.6 amp 125 v;
IX" 19 x X" dia; Littlefuse
part/dwg #31301.6.

FUSE, cartridge: 3 amp 250 v,
IX" 19 x X" dia; Buss #AGC3.

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(J(.) (.) (') (.)
(*) (*) (*) (*) (*)

(.) (.J.) (.) (.)
I I I

F2 (*) (*) _

F2 (*) (*) (*)

Fl (in serial No. (*) _

487 and
higher) .

Fl (in R-274C/ (*) (*) (*) (*) (*)
FRR serial
No. I through
486).

F 1, F2 (*) (*) (*) (*) (*)
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC 1

R-483/F~R, and R-483A/FRR-Continued

iQnal Corps
sLOck No.Function of part

Coupling between rotor 2Z4875-443.
band change drive and
rotor proper.

Band change dial clI·ive 2Z4875-444.

Drive assembly for gang____ 2Z4875-442.

Band change assem bly _____ 2Z4878-439.

Dial assembly to main tun- 2Z4875--141.
ing capacitor.

Dial mechanism 2Z4872-2-15 .

Vernier cliaL 2Z4875--140.

Band change dial drive 2Z-1 7 H-1.

2Z-1878-1364.

Dial mechanism 2Z4872-243.

Dial mechaniRnL 2Z4875-1-177.

Dial mechanism 2Z4872-244.

Turret rnechanism 2Z4878-1368.

Dial mechanisnL 2Z4878-1405.

Dial mechanism 2Z4878-1476.

Antibacklash spider idler___ 2Z4878-1406.

,Dial mechanisrn_ __________ 2Z487 -1366.

'"arne of part and description

GEAR: spur type; 48 teeth;
1W' OD x JIg" thk; Hammar
lund partjdwg #K-31096-1.

GEAR: spur; 48 teeth 1J1g" OD
x JIg" thk; Hammarlund partj
dwg #31096-1.

GEAR: spur type; 83 teeth; 2"
OD x }~6" thk; Hammarlund
partjdwg #K-31098-1.

GEAR: spur; 83 teeth; 2" OD
x YJ6" thk; Hammarlund partj
dwg #31034.

GEAR: spur; 93 teeth; 2" OD x
}~6" thk; Hammarlund partj
dwg #31097-1.

GEAR: spur type; 144 teeth;
4X6" OD x YJ6" thk; Ham
marlund partjdwg #31036.

GEAR: spur; 168 teeth; Ham
marlund partjdwg #31032.

GEAR: 3'%2" 19 x .750" dia;
Hammarlund partjdwg #K-
31052-1. I

GEAR: 2" 19 x 3W' dia; Ham
marlund partjdwg #1\:-31150
1.

GEAR: 37"16" 19 x IJig" wd x
.7J 2" thk; Hammarlund partj
dwg #1<31095-1.

GEAR ASSEMBLY: 17"16" dia
x 1.647" 19; Hammarlund
partjdwg #31288-1.
GEAR ASSE MBLY: '7"16"
dia x 22%2" Ig; Hammarlund
partjdwg #31052-1.

GEAR ASSEMBLY: 1%" 19 x
1})6" wd X 2%2" d; Hammar
lund partjdwg #31095-1.

GEAR ASSEMBLY: 3~" dia
x 2%4" d, approx; Hammar
lund partjdwg #3109

GEAR AS EMBLY: 37~6" dia
x 2" d; Hammarlund partj
dwg #31150-1.

GEAR ASSEMBLY: 1%" 19 x
1~" wd X W' thk; Hammar
lund partjdwg #31287-1.

GEAR ASSEMBLY: 1.647" 19
x 17"16" dia; Hammarlund
partjdwg #31288-1.

--I--------------I-----------~I-------

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*)1(*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

Model
-

1 2 3 4 5
- - - - -

0: 0: ~ ~
~ ~ ~ ~ ~

'" ~ '" ~ '"<- 0- <- '" <-;;: ;;: ~ ~ :::5
Col Col 7 ,.

I
~ 0: ~ 0: 0:

- - -

( *) ( *) ( *) ( *) ( *)

Ref symbol

F1, F2-Con.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

I--------------!-------------'I--------

Drive for main diaL 2Z4872-242.

Relsl'mbol

Mod~l

1 2 3 4 5
- - - - -
~ ~ ::ll ~
~ ~ ::ll ~ ::ll
~ ~ ~ ~ ~

<- Q <- ~ <-
;! .... lii ii i6l'-

'" 'i' '7 ,. ,.I
P: ~ ~ ~ ~

- - - -

( *) ( *) (*) (*) ( *)

Name 01 part and dcscri ption Function 01 part Si~nal COl"!lS
stock No.

Mounts crystal holder re- 2Z5042-94.
taining springs.

FeedthrouglL _____________ 3G290-35.

PHo~..ms output 2Z5534.

'For XT ALS selector switch 2Z5822-583.
and FREQ control.

For TUNIKG and BAr D 2Z5822-582.
CHANGE controls.

Dial indicators_ ___________ 2Z5952.

R-f and a-f1evels___ _______ 3F3318-2.

Diallight 2Z6820.360.

For mounting adjustable GL2756-32-8.
tuning core.

3.5-mc oscillator 2Z2798-18.

Tuning &ssembl.,· for bfo 2Z9644.33.

Dial mechanism 2Z7091-526.

Mounting for turret driv- 2Z7091-527.
ing gears.
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2. Identification. Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Modcl

I _2_1_3_1_4_ 5

Ref symbol ' Narnc of part and description Function of part Signal Corps
stock No.

------------------------------------1------------1--------

For fuses Fl and F2 2Z7090A04-.

Holds two filter chokes in __ 2Z7091-528.

2Z7090.403.

__________________________ 6R4625-3.

2Z7259-I22.

2ZI1l54--31.

strapPower transformer
mounting.

Frequency range 2Z7258.I06.

Band spread and main tun- 2Z7258.107.
ing dials.

Filter choke strap mounting- 2Z7259-121.

VI input (band 1)_

V4 feedback (band 1)------ 2Z11154-25.

L8: VI plate (band 1) 2Z11I54--37.
LI5: V2 plate (band 1) _

VI input (band 2) 2Z11154--32.

T9-Continuer:! (*) PLATE, identification: alumi-
num: 3~)6" 19 x 1" wd
x .025" thk;Hammarlundpart
#31493-1.

____________ (*) PLATE, identification: alumi
num; 1%" 19 x l}~" wd x
.025" thk; Hammarlund part
#31492-1.

(*) (*) (*) (*) PLATE, pressure: 6%" Ig x
%" wd x .094" thk; Ha mmar
lund dwg #31423.

(*) (*) PLIERS: spring compression
type; 6" 19 oja; Hammarlund
part #T8222.

(*) (*) (*) (*) (*) POINTER, indicator: 1%." 19
x %6" wd X %6" h; Hammar
lund partjdwg #31199-1.

(*) (*) (*) (*) C') POINTER, indicator: 2 3 %/' 19
x %6" wd X %6" h; Hammar
lund partjdwg #31186-1.

(*) (*) (*) (*) (*) POST, supporting: 2}4" 19 x
%2" thk; Hammarlund partj
dwg #31422.

(*) (*) (*) (*) (*) POST, supporting: 5%" ·lg x
~)6" thk; Hammarlund partj
dwg #31424.

LL (*) (*) (*) (*) (':) RADIO-FREQUENCY TUNER
SUBASSEMBLY: for tuning
from .54 to 1.35 me; 2})6" 19
x n~" wd x 2" h; Hammar
lund partjdwg #31387.

L8, LI5 (*) (*) (*) (*) (*) RADIO-FREQUENCY TUNER
SUBASSEMBLY: for tuning
from .54 to 1.35 mc; 2})6" 19 x
n~" wd x 2" h; Hammarlund
partjdwg #31386.

L25 (*) (*) (*) (*) (*) RADIO HIGH-FREQUENCY
TUNER SUBASSEMBLY: for
tuning from .54 to 1.35 mc;
2})6" 19 x 1%" wd x 2" h;
Hammarlund partjdwg#31385.

L2 (*) (*) (*) (*) (*) RADIO HIGH-FREQUENCY
TUNER SUBASSEMBLY: for
tuninl!' from 1.35 to 3.45 me;
2H6" 19 x IX" wd x 2" 11;

I Hammarlund partjd\\·g#31390.
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2. Identification" Table of Parts for Radio Receivers R-274AjFRR, R-274CjFRR, R-320AjFRC,
R-483jFRR, and R-483AjFRR-Continued

Model

1 2 3 _41~- - -
Ref symbOl ~ ~ ~ ~ ~ame of part and de.scription Function of part Si¥nal Corps

~ ~ ~ ~ ~ stock No.
~ ~ ~ ~ ~

<- §' <- I"- <-It I~ 1'l ~ &l
'" '" '7 T TI I
~ ~ ~ ~ ~

- - -

L9, L]6 ________ (*) (*) ( *) (*) (*) RADIO-FREQUE ICY TUNER L9: VI plate (band 2) ______ 2Z 11 ]54-38.
BASSEMBLY: for tuning L16: V2 plate (band 2).

from 1.35 to 3.45 me; 2X6"
19 x 1y.;" wd x 2" h; Hammar-
lund part{dwg #31389.

L26 ___ -------- (*) ( *) ( *) ( *) (*) RADIO-FREQUENCY TUNER V4 feedback (band 2) ______ 2ZlJ 154-26.
SUBASSEMBLY: for tuning
from 1.35 to 3.45 me; 2X6" 19
x 1%" wd x 2" h; Hammar-
lund part{dwg #31388.

L3 ____ -------- ( *) ( *) ( *) (*) ( *) RADIO-FREQUENCY TUNER V1 in pu t (band 3) _________ 2Z11154-33.
SUBASSEMBLY: for tuning
from 3.45 to 7.4 me; 2X6" 19
x 1Y." wd x 2" h; Hammar-
lund part{dwg #3]393.

L10, L1L_ - - -- ( *) (*) (* ) ( *) ( *) RADIO-FREQ ENCYT NER L10: V1 plate (band 3) _____ 2Z11154-39.
SUBASSEMBLY: for tuning L17: V2 plate (band 3).
from 3.45 to 7.4 me; 2H6" 19
x 1y.;" wd x 2" h; Hammar-
lund part{dwg #31392.

L27____________ (*) (*) (*) (*) ( *) RADIO-FREQUENCY TUNER V4 feedback (band 3) ______ 2ZJ 1154-27.
SUBASSEMBLY: for tuning
from 3.45 to 7.4 me; 2X6" 19
x 1%" wd x 2" h; Hammar-
lund part{dwg #31391.

L4 _____________ ( *) ( *) ( *) ( *) (*) RADIO-FREQUENCY TUNER VI input (band 4) _________ 2Z11154-34.
UBASSEMBLY: for tuning

from 7.4 to 14.8 me; 2}{6" 19
x 1){" wd x 2" h; Hammar-
lund part{dwg #31396.

Lll, L18 _______ ( *) ( *) ( *) ( *) (*) RADIO-FREQUENCY TUNER Lll: V1 plate (ba.nd 4) ____,_ 2Z11154--10.
SUBASSEMBLY: for tuning LI8: V2 plate (band 4).
from 7.4 to 14.8 me; 2716" 19
x 1){" wd x 2" h; Hammar-
lund part/dwg #31395.

L28 ____________ ( *) ( *) ( *) (*) ( *) RADIO-FREQUENCY TUNER V4 feedback (band 4) ______ 2Z11154-28.
SUBASSEMBLY: for tuning
from 7.4 to 14.8 me; 2X6" 19
x 1.%" wd x 2" h; Hammar·
lund part/dwg #33] 94.

L5 _____________ ( *) ( *) (*) ( *) (* ) RADIO-FREQ E CYTUNER VI input (band 5) _________ 2Z11154-35.
SUBASSEMBLY: for tuning
from 14.8 to 29.7 me; 2}i6" 19
x 1.%" wd x 2" h; Hammar-
lund part{dwg #31899.

L]2, L]9 _______ ( *) (*) (*) (*) (*) RADIO·FREQUENCY TUNER L1Z: VI plate (band 5) _____ 2Z11154-41. .
SUBASSEMBLY: for tuning L19: V2 plate (band 5).
from 14.8 to 29.7 me; 2X6" 19
x 1}{" wd x 2" h; Hammar-
lund part{dwg #3]398. ,
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model

);ame or part and description Function or part Signal Corps
stock );0.

-------1------1-------------1-----------1-------

RlO, RIl, R20, (*) (*) (*) (*) (*) RESISTOR, fixed: comp; 22
R21. ohms ± 10%; H ".; JA:N' type

RC20BF220K

L29 (*) (*) (*) (*) (*) RADIO-FREQUEXCY TUXER
SUBASSEMBLY: for tuning
for 14.8 to 29.7 mc; 2}{6" Jg
x IV." wd x 2" h; IIammar
lund part/dwg #31397.

L6 (*) (*) (*) (*) (*) RADIO-FREQUENCY TUNER
SUBASSEMBLY: for tuning
from 29.7 to 54.0 mc; 2}{6" 19
x IV." \Vd x 2" h; Hammar
lund part/dwg #31405.

Ll3, L20 (*) (*) (*) (*) (*) RADIO-FREQUENCY TUNER
SUBASSEMBLY: for tuning
from 29.7 to 54.0 mc; 2Y,6" 19
x IV." \yd x 2" h; Hammar
lund part/d"'g #31404.

L30 (*) (*) (*) (*) (*) RADIO-FREQUEKCY TU! ER
S BASSKYIBLY: for tuning
from 29.7 to 54.0 mc; 2YJ6" Ig
x IV." \Vd x 2" h; Hammar
lund part/d"'g #31403.

L5L (*) (*) (*) (*) (*) REACTOR: 8.5 hy; 150 ma;
l50 ohms doc res; lIS metal
case; 3%" 19 x 3" "'d x 3" d;
UTC #31030.

L52 (*) (*) (*) (*) (*) REACTOR: 20 hy; 115 ma;
354 ohms doC res; HS metal
case; 3%" 19 x 3" "'d x 3" d;

TC #31031.
R-!2, R50, R55 __ (*) (*) (*) (*) (*) RESISTOR, fixed: comp; 10

ohms ± 10%; ~~ ".; JAN type
RC20BF100E:.

B+ filter. 3 573-45.

VI input (band 6) 2Z11154-26.

2Z11154-30.V4 feedback (band fl)

B+ filter._ ___ _______ _____ 3C573-46.

L13: VI plate (ba.nd 6) 2Z11154-24.
L20: V2 plate (band 6).

R42: V9 grid parasitic 3RC20BF100K.
suppressor.

R50: VlO grid parasitic
suppressor.

R55: Vll grid parasitic
suppressor.

RIO: VI pla.te circuit para- 3RC20BF220E:.
sitic suppressor (band 4).

Rll: V2 grid circuit para
sitic suppressor.

R20: V2 plate circuit para
sitic suppressor (band 4).

R2l: V5 control grid cir- I
cuit parasitic suppressor.

R9: VI output fixed at- 3RC20BF2-!OJ.
tenuator (band 3).

R19: V2 output fixed at
tenuator band 3 .

V4 feedback (band 5) 2Z11154-29.

RESISTOR, fixed: comp; 24
ohms ±5%; H \y; JAX type
RC20BF2-!OJ.

R9, R19 (') (')I('r') (.)
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2. Identification Table of .Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model

1 2 3 4 5
- - -- - -

Ref symbol ~ ~ :::: :::: Name of part a.nd d(~scl'iption

~ :::: >:: >:: ::::
~ ~ ~ :::: ~

<- Q <- ~ <-
~

.,.
~ ~ i2I-

N 'I' 7' ,. TI
>:: >:: >:: >:: >::

Function 01 p,rt Signal Corps
stock Ko.

-------- -------_·_--,-·_-------1-·------------\-------

R79 (*) (*) (*) (*) (*) RESISTOR, fixed: comp; 680
ohms ± 10%; ;f w; JAK type

\ RC20BF681 K.

R7, R8, R17, (*) (*) (*) (*) (*) RESISTOR, fixed: comp; 51
R18. ohms ±5%; ;f w; JA0:" type

RC20BF510J.

R2'- (*) (*) (*) (*) (*)

R2-.l, R25 (*) (*) _

R45 ____________ (*) (*) (*) (*) (*)

R99 (*) (*) (*) (*) (*)

Rll2 (*) (*)

R5, R15, R32, (*) (*) (*) (*) (*)
R103 through (*) (*) (*) _
RllO.

RESISTOR, fixed: comp; 150
ohms ±5%; ;f w; JAK type
RC20BF151J.

RESISTOR, fixed: comp; 180
ohms ± 10%; ;f w; JAK type
RC20BF181K.

RESISTOR, fixed: comp; 240
ohms ±5%; ;f w; JAK type
RC20BF24lJ.

RESISTOR, fixed: comp; 360
ohms ±5%; 1 w; JAX type
RC30BF36lJ.

RESISTOR, fixed: comp; 390
ohms ±lO%;;f w; JAK type
RC20BF391K.

RESISTOR, fixed: comp; 510
ohms ±5%; % w; JAX type
RC20BF511.J.

R7: VI output fixed at- 3RC20BF510J.
tenuator.(band 1).

R8: VI output fixed at
tenuator (band 2).

R17: V2 output fixed at
tenuator (band 1).

R18: V2 output fixed at
tenuator (band 2).

V5 cathode bias_ __________ 3RC20BF15p.

R24: V3 screen grid cir- 3RC20BF181K.
cuit decoupling.

R25: V3 plate circuit de
coupling.

V9 input selectivity 3RC20BF2-.llJ.

V17 cathode bias_ _________ 3RC30BF361J.

V7 cathode bias_ __________ 3RC20BF391K.

R5: VI plate voltage drop- 3RC20BF5llJ.
ping R15: V2 plate volt-
age dropping.

R32: V7 grid voltage di
viding.

R103: VI plate low-imped
ance coupling (band 1).

R104: V2 plate low-imped
ance coupling (band 1).

R105: VI plate low-imped
ance coupling (band 2).

R106: V2 plate low-imped
ance coupling (band 2).

RI07: VI plate low-imped
ance coupling (band 3).

R108: V2 plate low-imped
ance coupling (band 3).

RI09: VI plate low-imped
ance coupling (band 4).

RllO: V2 plate low-imped
ance coupling (band 4).

V16A cathode load ________ 3RC20BF681K.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model
--

I 2 3 4 5
-- - - - -

Ref symbol c:: c:: c:: c::
c:: c:: c:: c:: c::
'" '" '" c:: '"<- 0- <- '" <-
;?: ;?: g ii i;l
'" '" 7 T TI Ic:: c:: c:: c:: c::
~~~

N arne of part and description Function of part Si~nal Corps
stoek :-10.

(*) (*) (*) (*) (*) RESISTOR, fixed: comp; 1000
(*) --- (*) (*) --- ohms ±10%; ~~ wi JAN type
--- (*) --- --- --_ RC20BFI02K.

Part of B+ bleedeL 326575-112.

V18 current limiting _______ 3RW26707.

R3: VI screen grid voltage 3RC20BF332J.
dropping.

R14: V2 screen grid voltage
dropping.

V5 screen grid voltage 3RC20BF682K.
dropping.

3RC20BFI02K.

3RC20BF152K.

3RC20BFlI2J.

3RC20BF222K.

3RC30BF222K.

R31: V5 plate circuit de
coupling.

R37: V6 screen grid and V8
plate circuits decoupling.

R41: V6 plate circuit decoll
piing.

R49: V9 plate circuit de
coupling.

R54: VI0 plate circuit de
coupling.

R58: Vll screen grid volt
age dropping.

R80: V16A plate voltage
dropping.

Vll plate circuit decou
piing.

R4: VI screen grid circuit
decoupling.

R6: VI plate circuit decou
piing.

R16: V2 plate circuit decou
piing.

R29 and R30: V4 plate
circuit decoupling.

R83: V16B cathode bias.
R102: V14A load.
R114: V2 screen grid cir

cuit decoupling.
R46: V9 input selectivity _
R94: Bias supply voltage

divider.
V7 input fixed attenuator _

RESISTOR, fixed, comp: 6800
ohms ± 10%; % w; JAN
type RC20BF682K.

RESISTOR, fixed, WvY: 7500
ohms ± 10%; 20 w; Model
Eng and Mfg Co. type FR-20.

RESISTOR, fixed, comp: 2200
ohms ± 10%; 1 w; JAN type
RC30BF222K

RESISTOR, fixed, WW: 2500
ohms ±5%; 12 w; .JAN type
RW32G252.

RESISTOR, fixed, comp: 3300
ohms ±5%; )I., w; JAN type
RC20BF332J.

RESISTOR, fixed, comp: 1100
ohms ±5%; ~ w; JAN type
RC20BFI12J.

RESISTOR, fixed, comp: 1500
ohms ± 10%; % w; JAN
type RC20BF152K.

RESISTOR, fixed, comp: 2200
ohms ± 10%; ~~ w; JAN
type RC20BF222K.

R3 and R14 (in (*) _

serial No. 487
through
1569).

R28 " __. (*) (*) (*) (*) (*)

R59 (*) (*) (*) (*) (*)

R85 (*) (*) (*) (*) (*)

R72 (in (*) _
R-274C(FRR
serial No. 487
and higher).

R4, R6, R16,
R29, R30,
R83, RI02,
R114 (in
serial No. 487
and higher).

R46, R9L (*) (*) (*) (*) (*)

R33 (*) (*) (*) (*) (*)

R31, R37, R41, (*) (*) (*) (*) (*)
R49, R54,
R58, R80.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

I
Mndel

1 2 3 4 5
- - - - -

Ref symbol p:: p:: p:: p:: Name of part and description Function of part Signal Corps

~ p: p: p: p: stock No.
~ ~ ft:. p: ~

<- 0- <: ~ <-
;Z

~ :!'\ ~ ~
'" '7 ,. ,.

I Ip: p:: p: p: p:

- - - -

2, lU2, R44, ( *) ( *) ( *) ( *) (*) RESISTOR, fixed, comp: 10,000 R2: VI grid circuit decou- 3RC20BFI03J.
R52, R57, ohms ±5%; ~f w; JAN type piing.
R70, R82, RC20BF103J. R12: V2 grid circuit de-
R90, R9l, coupling.
R92. R44: V9 grid circuit de-

coupling.
R52: VlO grid circuit de-

coupling.
R57: Vll grid circuit de-

coupling.
R70: Output meter multi-

plier.
R82: V16B plate circuit de-

coupling.
R90, R9l, and R92: Bias

supply filters.
73 (in R-274Cj - -- (*) - - - - - - - -- RESISTOR, fixed, WW: 10,000 Part. of B+ bleedeL _______ 3Z6610-368.
FRR Serial ohms; ±1O%; 20 w; Model
No. 487 and Eng and Mfg Co. type FR-20.
higher).
47, R66 _______ ( *) (*) (*) ( *) ( *) RESISTOR, fixed, comp: 18,000 R47: V9 input selectivity ___ 3RC20BF i831<.

ohms ±iO%; ~ \v; JAN R66: Vi4B Cathode de-
type RC20BF 1831<. Jayed ave voltage divider.

72 (in R-274Cj ( *) ( *) (*) (*) ( *) RESISTOR, fixed, comp: 20,000 B+ bleeder networL ______ 3RC20BF203J.
FRR serial ohms ±5%; ~ w; JAN type
No.1 through RC20BF203J.
486).
40____________ ( *) ( *) ( *) ( *) (*) RESISTOR, fixed, comp: 20,000 V6 screen grid voltage 3RC30BF203J.

ohms ±5%; 1 w; JAN type dropping.
RC30BF203J.

36, R96, R65___ (*) ( *) ( *) ( *) ( *) RESISTOR, fixed, comp: 22,000 R36: V8 grid leak and V6 3RC20BF223J.

- -- (*) - - - - -- ( *) ohms ±5%; ~ w; JAN type grid (pin 1) d-c return.
RC20BF223J. R96: Bias supply voltage

divider.
R65: Part of V14A load.

"t63, RI03 (*) (*) ( *) (*) ( *) RESISTOR, fixed, comp: 27,000 R63: Part of V14A load ____ 3RC20BF273K.
through RllO. - - - (*) - -- - -- ( *) ohms ± 10%; ~ w; JAN type R103: VI plate low-im-

RC20BF2731<. pedance coupling (band
1).

R104: V2 plate low-im-
pedance coupling (band
1) .

Ri05: Vi plate low-im-
pedance coupling (band
2).

RI06: V2 plate low-im-
pedance coupling (band
2).

RI07: Vi plate 100y-im-
pedance coupling (band
3).

R

R

R

R

R

R

1
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

lV[odcl

4 I 5

1----------------·------

ncr symbol :'\amf' of part and description Function of part Si~nal Corps
stock t'o.

RI08: V2 plate low-im
pedance coupling (band
3).

RI09: VI plate low-im
pedance coupling (band
4).

RllO: V2 plate low-im
pedance coupling (band
4).

R3: VI screen grid voltage 3RC20BF333J.
dropping.

R14: V2 screen grid voltage
dropping.

R39: V7 screen grid voltage
dropping.

R48: V9 screen grid voltage
dropping.

R53: VI0 screen grid voltage
dropping.

R22: V4 grid leaL _________ 3RC20BF473K.
R64 and R65: Parts of

V14A loads.
R77: V13 plate circuit de

coupling.
R23: V3 grid lead.
B+ bleeder net.worL 3RC30BF563J.

R86 and R89: VZO cathode 3RC20BF823J.
voltage dropping.

R95: Bias supply voltage
divider.

H35: V6 control grid circuit 3RCZOBFIOH;:.
decoupling.

R38: V8 plate circuit de-
coupling.

R43: V9 grid d-e return.
R51: VI0 grid d-c return.
R56: V11 grid d-c return.
H6Z: Part of V14A load.
R6i: V15A noise filter net-

work.
R68: V14B cathode dela.ved

ave voltage divider.
Ri5: VI3 grid d-c return
n76: V13 plate voltage

dropping.
R81: V16B plate voltage

dropping.

RESISTOR, fixed, comp: 82,000
ohms ±5%; Y2 w; JAX type
RC20BF823J.

(*) (*) (*) (*) (*) RESISTOR, fixed, comp: 100,-
(*) (*) (*) 000 ohms ±10%; }~ w; JAX
___ (*) (*) type RC20BF104h:.

(*) (*) (*) (*) (*) RESISTOR, fixed, comp: 56.000
ohms ±5%; 1 w; JAS type
RC30BF563J.

RESISTOR, et<'.-Con.

(*) (*) (*) (*) (*) RESISTOR, fixed, comp: 47,000
(*) (*) (*) ohms ±IO%;}~ w; JAX type
(*) (*) RC20BF473K.

(*) (*) (*) (*) (*) RESISTOR, fixed, comp: 33.000
ohms ±5%; }; \\.; JAX t~'pe

HC20BF333J.

H35, R38, R43,
R51, R56,
R62, R6i,
IW8, Ri5,
Ri6, RSI,
RI00, R3~,

RIll.

R73 (in H-274Cj
FRR serial
No.1 through
486).

R86, R89, R95 (*) (*) (*) (*) (*)

R3, R14 (in
R-274CjFRR
serial No. 1
through 486
and 1570 and
higher), H39,
R48, H53 (in
R-274CjFHR
serial No. I
through 15(9).

H22, H64, R77,
R65, R23.

R63, RI03
through
RllO-Con.
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2. Identifkation Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model

12345

Signal COI'PS
stock No.Function of partNa.me of part and descriptionRef symbol 0: 0: 0:: 0:

0: 0: Cl: 0:: 0:
~ ~ E:: ~ ~

~ ~ ~ ~ ~
~ ~ ~ ~ ~

-------1-- Ir---- - - -·1-------------- -------··--------1-·------·

R35, etc.-Con. (*) -- (*) RESISTOR, etc.-Continued

R87, 1l88 (*) (*) (*) (*) (*)

R1l3 (*) (*) --- (*)

Ri8, R98 (*) (*) (*) (*) (*)

Rl, R13, R26 (*) (*) (*) (*) (*)

Il60, R6L (*) (*) (*) (*) (*)

Ill15, RJJ6 (in (*) (*)

serial 1\os.
1570 and
higher).

R9'- (*) (*) (*) (*) (*)

R69, R74 (*) (*) (*) _
(*) (*) (*) (*) (*)

B69 (*) (*)

B21L (*) _

HlOL (*) (*) (*) (*) (*)

R93 (*) (*) (*) (*) (*)

R 84 (*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

RESISTOR, fixed, comp: 120,
000 ohms ±5%; y:! w; JAN
type RC20BFI24J.

RESISTOR, fixed, comp: 330,
000 ohms ±5%; y:! w;
RC20BF334K.

RESISTOR, fixed, comp: 470,
000 ohms ± 10%; }f w; JAN
type RC20BF474K.

RESISTOR, fixed, comp: 510,
000 ohms ±5%; }~ w; JAN
type RCIOBF514J.

RESITOR, fixed, camp: I meg
± 10%; y:! w; JAN type
RC20BF 105K.

RESISTOR, fixed, comp: 1.5
meg ± 10%; }f w; JAN type
RC20BF155K.

RESISTOR, fixed, comp: 3.3
meg ± 10%; ~,f w; JAN type
R C20BF335K.

RESITOR, variable: WW; 1000
ohms ±IO%; 2 w; JAN type
RA20AISAI02AK.

RESISTOR, variable: WW;
3300 ohms ± 10%; I w; Ham
marlund part/dwg #15366-1.

RESISTOR, variable: comp;
5000 ohms ±20%; JA~ type
RV2ANFK502A. .

RESISTOR, variable: comp;
25,000 ohms ± 10%; 2 w;
JAK type RV4AKSA253A.

RESISTOR, variable: comp;
50,000 ohms ± 10%; 2 w;
JAN type RV4BNFK503A.

RESISTOR, variable: comp;
500,000 ohms ± 10%; 2 w;
JAN type RV4ANFK504A.

RETAIXER, electron tube:
approx I Ys" dia x ;v." h; de
signed La reLain Lubes wi
1.375" dia base; Birtcher type
#926(',,-13.

R100: VI2 screen voltage
dropping.

R34: V7 grid circuit de
coupling.

RIll: Avc line filter.
R87 and R88: V20 cathode 3RC20BF124J.

voltage dividers.

RJJ3: Vll grid voltage 3RC20BF334K.
divider.

V78: V16A grid d-c return __ 3RC20BF47-!K.
R98: V17 grid d-c return.

Rl: VI grid d-c return 3RC10BF514J.
R13: V2 grid d-c retllrn.
R26: V5 control grid d-c

return.
R60: Avc line filter- 3RC20BFI05K
R61: A,'c load.

Ave voltage divider circuit_ 3RC20BF155K

Avc isolatioll 3RC20BF335K.

R69: :VlETER ADJ RF ___ 3RA5710.
R74: BFO INJ.

METER ADJ RF 3Z733Q-10.

IF Gi\IN 3RV35017.

METER ADJ AL 3RV42521.

RF GAIN control and 3RV4.5045.
power OFF s\\·itch.

AUDIO GAIX controL 3RV55057.

Tube retainer- ____________ 2Z2642.79.
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2. IdentiFication Table of Parts For Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model
--

1 2 3 4 5
- - - - -

Ref symbol c:: c:: c:: c::
c:: c:: c:: c:: c::
"" "" f::. c:: ""~ U ...: "" ~
~ ~ I'l ~ '"00

'" '" '7 r rI I
c:: OJ OJ c:: c::

- - - -

:--rame of part and descript.ion Function of part Signal Corps
stock No.

R84-Continued (*) (*) _

(*) (*) --- --- ---

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

--- --- (*) (*) (*)

(*) (*) (*) (*) (*)

X2L (*) _

Xl, X2, X6 (*)(*)(*)(*)(*)
through X15,
X18, X20.

X4, X5 (*) _

(*) (*) (*) (*) (*)

X3, X17, X19 (*) (*) _

--- --- (*) --- ---

X16 (*) (*) (*) (*) (*)

XU, X19 (*) (*) (*) (*)
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RETAINER, electron tube:
1%" 19 x 1W' dia x %" h; de
signed to retain tubes w/1W'
dia base; Birtcher part
#926B-16.

RETAINER, electron tube: 3"
dia x 1%2" h; designed to re
tain tubes w/1%" dia base;
Birtcher part #926B-31.

ROLLER, cam: ;Is" dia x %2"
thk; Hammarlund part/dwg
#31174.

SHIELD, electron tube: bay
onet type mtg; .810" ID x
1.375" h; JAN type
TS102UOl.

SHIELD, electron tube: bay
onet type mtg; .810" ID x
1%" Ig; JAN type TSI02U02.

SHIELD, electron tube: brass,
nickel pi; cylindrical; 1%" 19 x
5%." dia; Hammarlund part
#31449-1.

SHIELD, electron tube: bay
onet type mtg; .810" ID x
2.25" h; JAN type TS102U03.

SOCKET, crystal: accom 2 pins
7~" dia x %" c to c; 1%6"- Ig X
Yl6" wd X 1%2" d; Millen
part #33102.

SOCKET, electron tube: 7 cont
miniature, 1 piece saddle mtg;
JAN type TS102POl.

SOCKET, electron tube: 7 cont
miniature, 1 piece saddle
mtg; JAN type TSI02COl.

SOCKET, electron tube: octal;
1 piece saddle mtg; JAN
type TSI01POl.

SOCKET, electron tube: oval; 1
piece saddle mtg; JAN type
TSI03POl.

SOCKET, electron tube: octal;
1 piece saddle mtg; JAN type
TSB8TlOl.

Tube retainer_____________ 222642.80.

Tube retainer- ____________ 2Z2643.103.

Band changing cam detent 228063-28.
roller.

For V14, V15, and V20 228304.57.

For VI, V2, V4 through 228304.276.
V13.

Tube shield 228304.288.

Tube shield 2Z8304.277.

For type Crystal Unit CR- 2Z8761-48.
18/U crystal.

Xl: For VL 2Z8677.94.
X2: For V2.
X6 through X15: For V6

through V15, respec
tively.

V18: For VI8.
X20: For V20.
X4: For V4 2Z8677.99.
X5: For V5.

X3: For V3 228678.326.
X17: For V17.
X19: For V19.
ForVI6 . 228679.30.

X17: For V17 2Z8678.157.
X19: For V19.



2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

1------------------ -------------1--------

Model
---

I 2 3 4 5
- - -- - -

Ref symbol c:: c:: c:: c::
c:: c:: c:: c:: c::
'" "- "- c:: "-<- C- <- "- -<:... ;:: ~ ~ i;l
~ '7 '7 T Tc:: c:: c:: c:: c::

- - - - -

:-lame of part and description Function of part Signal Corps
stock No_

X4.. (*) (*) (*) (*)

(*) (*) --- --- ---

(*) (*) --- --- ---

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

(*) (*) --- --- ---

(*) (*) (*) (*) (*)

(*) (*) --- --- ---

(*) (*) (*) (*) (*)

(*) (*) (*) (*) (*)

S3 _____ ________ (*) (*) _

S4 (*) (*) (*) (*) (*)

S5A, S5B, S5e __ (*) (*) (*) (*) (*)

SIA, SIB. SIC, (*) (*) (*) (*) (*)
SID.

S7 (*) (*) (*) (*) (,!-)

SOCKET, electron tube: 7 cont
miniature; 1 piece saddle mtg;
Eby Mfg Co #lD2M.

SPRING: flat type; .937" 19 x
.218" wd x .025" thk; Ham
marlund part(dwg #31003-1.

SPRING: flat type; .350" 19 x
.281" wd x .012" thk; Ham
marluud part(dwg #31004-1.

SPRING: flat type; 1%" 19 x
1~{6" wd x .025" thk; Ham
marluud part(dwg #31278.

SPRING: flat type; O{6" 19 x
~{6" wd x .0lD" thk; Ham
marlund part(dwg #31279-1.

SPRING: flat type; "%2" 19 x
Yt6" wd x .010" thk; Ham
marluud part(dwg #31417.

SPRING: helical compression
type; 1 1%2" Ig x ~{G" OD;
approx 46}~ turns; Hammar
lund part(dwg #31125-1.

SPRING: helical compression
type; 2 1Yt6" 19 x %2" OD;
approx 145 turns; Hammar
lund part(dwg #31126-1.

SPRING: helical compression
type: 1W' 19 x .307" OD;
approx 25% turns; Hammar
lund part(dwg #31205-1.

SPRING: loop type; lY32" Ig x
2Ya~" wd; Hammarlund part(
dwg #31239-1.

SWITCH, rotary: SI'ST; 1%2"
19 x l}~" wd X ]%,," h; Oak
type F.

SWITCH, rotary: 1 pole 3
throws; X" Ig x 2Jj2" wd X

11 %." h; Oak part #15862.
SWITCH, rotary: 3 sects..;

8%.," 19 x ] Ya" \\'d X ]2%2" h;
Oak type H.

SWITCH. subassembly: 6
spring COil; 2%6" 19 X 1"~'~2"

wd x X" thk; Hammarlund
#31234.

SWITCH, toggle: DPST; .TAN
type ST22l{.

For V4. 2Z8678.330.

Retainer for r-f tuner as- 2Z778(}-209.
sembly.

Retainer for r-f coiL _______ 2Z7780.21O.

Turret rotor shaft 2Z8877.619.

Turret rotor shaft 2Z8877.617.

Crystal holding_ __________ 2Z8877.618.

Conversion switch. 2Z8877.695.

Indicator slide 2Z8877.806.

2Z8877.694.

For antibacklash in gear- 2Z8877.693.
train mechanism.

H-f oscillator on-off switch 3Z9825-62.618.
(ganged to XTALS-VFO
switch).

Conversion switch (ganged 3Z9825-62.620.
to BAND CHANGE
switch).

SELECTIVITy 3Z9825-62.6l9.

BAND CHANGE 3Z9908-1.1.

MOD-CW ._. __ :3Z9863-22K.
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2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model

1 2 3 4 5
---- - - -

Ref symbol 0:: 0:: 0:: P::
0:: 0:: 0:: 0:: P::

"" "" "" 0:: '"<- Q <- "" <-
~ ~ I'l i2 '"00

'"' '"' 7 l' l'I I
0:: 0:: 0:: 0:: P::

- - - - -

N arne of pa!'t and description Function or part Signal Corps
stoek :\0.

S6, 89 (*) (*) (*) (*) t*)

E5, E9, EI0,
E8, Ell, E12,
E4, E6.

88, SII (*) (*) (*) (*) (*)

--- --- (*) (*)
SIL (*) (*) (*)

(*) (*) --- (*) (*)
(*) (*) --- --- --
--- (*) (*) --- (*)
--- (*) -- .. -- (*)

E7- (*) (*) _

EL (*) (*) (*) (*) _

E18 (*) (*) (*) (*) (*)

E2 (*) (*) (*) (*) (*)

E3 (*) (*)

E13, EI·L (*) (*) (*) (*) (*)

E15, EI6 (*) (*) (*) (*) (*)

£17 (*) (*) (*) (*) (*)

1'7 (*) (*) (*) (*) (*)
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SWITCH, toggle: DPDT; .JAN
t~'pe ST22N.

SWITCH, toggle: DPDT; %"
Ig x %" wd x lW' h; AH&H
#81057N.

SWITCH, toggle: SPST; JAN
type STlOA.

TERMINAI, BOARD: 1 solder
lug term.; 7~" Ig x 2~,h" h x
}1G" thk; Clinch part #516.

TERMIN AI, BOARD: 2 solder
lug term.; lYs" 19 x 1}16" h X

3%4 I I thk; Cinch part # 1520.

TERMINAL BOARD: 2 solder
lug term.; 2" Ig x %" thk;
Jones HB part #2050.

TERMINAL BOARD: 3 solder
lug term.; 3}~" Ig x 11%G" 'I'd
X ~1G" thk; TJ Long part
#31454-Gl.

TERMINAL BOARD: 4~rew

term.; 3%" 19 x lYs" wd x Ys"
thk; Jones HB per Hammar
lund part #31141.

TERMINAL BOARD: 4~rew

term.; 3~~" 19 x %" wd x W'
thk; Hammarlund part/dwg
#31480.

TERMINAL BOARD: 6 solder
lug term.; 3" Ig x 1}1G" wd X

~1G" thk; Cinch part #56A.
TERMINAI, BOARD: 8 solder

lug term.: 31~~6" thk; TJ
Long part #31163-G L

TERMINAL BOARD: 15 sol
der Jug term.; 7~16" 19 x lY,6"
wd X Y,6" thk; TJ Long part
#3U62-GJ.

THUMBSCREW: knurled
head; brass; cad pI; 1" 19 X

7~G" dia W/W' dia head; Ham
marlund #31495.

TRANSFORMER, AF: plate
coupling type: pri 10,000
ohms at 40 ma, secd 8,000
ohms tapped a.t 600 ohms, 60
ma; 2%" h x 27~6" dia; UTC
#31085-2.

S8: AVC-MAN 3Z9863-22H.
Sl1: METER RF-AF.
METER RF-AF 3Z9858-8.222.

S6: LIMITEH-OFF 3Z9863-lOA.
S9: SEND-REC.
Mounting sllpports 3Z7i0-1.24.

Mounting support for 1,21, 3Z7iO-2.5.
1,22, and R25.

PRONO illpllL 2Z9463.1.

For meter con riections_ _____ 3Z770-3.63.

AUDIO OUTPL'l'- ._ .. 3Z770-4.. 121.

DIODE OUTPUT and AVC_ _ 3Z770-4.129.

Cable connections and 3Z770-6. I06.
mounting support-so

Mounting sllpports 3Z770-8.93.

Mounting support 3Z770-1.5.23.

__________________________ 61,17008-16.8h:1.

Audio oulpuL 211,9632.650.



2. Identification Table of Parts for Radio Receivers R-214A/FRR, R-214C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Modrl

1 2 3 4 5
- - - - -

Ref symbol ~ ~ ~ ~

~ ~ ~ ~ ~
~ ~ ~ ~ ""~ 0- ~ :::. ~
'" '" I'l '" '"l~ l~ 00 00

"" ')' 7 "1 "1I
~ ~ ~ c= ~

- - - --

:'<ame of part and description Function of part Signal Corps
stock No.

2Z9613.767.

V16B i-f output 2Z96·12.1-16.

V5 output 2Z9641.329.

Crystal filteL 2Z9641.331.

2Z96-11.332.

V4 feedback (Band 1) 2Z9629-383.

V6 input 2Z964L330.

Power input 2Z962l-2l(>.

T4: V,) output _
T5: VIO output.

TL (*) (*) (*) (*) (*) TRA]'\SFORMER,IF: 455and
3955 kc; inc! L31, L32, C67,
C69, C70, and R31; 2" 19 x
2W' wd x lW' d; Hammar
lund part/dwg #31183.

L53 (*) (*) (*) (*) (*) TRANSFORMER, IF: 455 kc;
2W' 19 x 2%/' dia; Jeffers
Electronics Corp part/dwg
#1369.

T2 (*) (*) (*) (*) (*) TRANSFORMER, IF: 3,955
kc incl L33, L34, C97, C98,
C99, and R35; 4" 19 x 2?f"
\Vd x 1'%6" h; Hammarlund
part/dwg #31116.

T3 (*) (*) (*) (*) (*) TRANSFORMER, IF: 455 kc;
incl L36, L37, C107, CliO,
Cl11, C112, C1l3, Cl14,
HAL, and Y8; 4" 19 x 2W' \Vd
x 2 I ~~6' I It; Hammarlund
part/d\Vg #3114.

n, T5 (*) (*) (*) (*) (*) TRA:\fSFORMER, IF: 455 kc;
interstage; 4" 19 x 2.W ' wd X

I' ~~ 6" d; Hammarlund part/
dwg #3ll02-G2.

T8 (*) (*) (*) TRANSFORMER,po\Ver:step-
up and step-down; 1 input
wnd 95/105/117/130/190/210/
234/260 v ac, 50/60 cyc, single
ph; 5 output wnd, #1 secd 5 v
at 3 amp, #2 secd 610 v at 150
ma, #3 secd 6.3 v at 5 amp,
#4 secd 7.5 v at 2 amp, #5 secd
7.5 v at 2 amp, #6 secd CT;
HS metal case; 5W' It x 4W'
dia; Hammarlund part/dwg
#31029-2.

__ .. (*) (*) 25/60 cyc; Hammarlund part/
dwg #31029-3.

P/O L25 (*) (*) (*) (*) (*) TRANSFORMER, RF: .54-
1.35 mc freq range; osc; un
shielded; 1~~6" 19 x '%2" dia;
Ham marl u Il d p a l' t / d ". g
#31422.

P/O L8, Ll5 (*) (*) (*) (*) (*) TRANSFORMER, RF: .5-1-
1.35 mc freq range; r-f grid;
unshielded; 1%6" 19 x '%/'
dia; Hammarlunrl part/r1wg
#31246.

L8: VI plate coupling (band 2Z9629-381.
1).

L15: V2 plate coupling
(band 1).
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2. Identification Table of Parts for Radio Receivers R-274AjFRR, R-274CjFRR, R-320AjFRC,
R-483jFRR, and R-483AjFRR-Continued

Model

3

Ref symbol Name of part and description Function of part Signal Corps
stock No.

-------- -- -- -- -- - ------------------1---------------1-------

1'/0 LL (*) (*) (*) (*) (*) TR.ANSFORMER, RF: .54-
1.35 me freq range; r-f input;
unshielded; lY,o" 19 x 1%2"
dia; Hammarlund part/dwg
#31445.

1'/01,26 (*) (*) (*) (*) (*) TRANSFORMER, RF: 1.35-
3.45 me freq range; ose; un
shielded; !3{ 0" 19 x ~{o" dia;
Hammarlund part/dwg
#31248.

1'/0 1,9, 1,16 (*) (*) (*) (*) (*) TRANSFORMER, HF: 1.35-
3.45 mc freq range; un
shielded; r-f grid; 1 Y, 0" 19 X

Yt6" dia; Hammarlund partl
dwg #31250.

1'/01,2 (*) (*) (*) (*) (*) TRANSFOHMER, HF: 1.35-
3.45 me freq range; r-f input;
unshielded; U16" 19 X Yto"
dia; Hammarlund part/dwg
#31249.

1'/01,27 (*) (*) (*) (*) (*) TRANSFORMER, RF: 3.45-
7.4 me freq range; osc; un
shielded; 1~{0" 19 x W' dia;
Hammarlund part/dwg
#31251.

1'/0 LJO, LJ7 (*) (*) (*) (*) (*) TRANSFORMEH, HF: 3.45-
7.4 mc freq range; r-f grid;
unshielded; lY,o" Ig x %" dia;
Harnrnarlund part/dwg
#31253.

1'/01,3 (*) (*) (*) (*) (*) TRANSFORMER, RF: 3.45-
7.4 me freq range; r-f input;
unshielded; 1:~0" Ig x %"
dia; Hammarlund part/dwg
#31252.

1'/01,11,1,18 (*) (*) (*) (*) (*) TRANSFOHMER, RF: 7.4-
14.8 mc freq range; r-f grid;
unshielded; lY,o" Ig x %"
dia; Hammarlund part/dwg
#31256.

1'/0 IA (*) (*) (*) (*) (*) TRANSFORMER, RF: 7.4-
14.8 me freq range; r-f in
put; unshielded; 1%0" 19 x W'
dia; Hammarlund part/dwg
#31255.

1'/01,12,1,19 (*) (*) (*) (*) (*) TRANSFOHMER, RF: 14.8-
29.7 mc freq range; un
shielded; !3{0" Ig x W' dia;
Hammarlund part/dwg
#31259.
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V1 input (band 1) _________ 2Z9629-382.

V4 feedback (band 2) ______ 2Z9629-380.

1,9: VI plate coupling (band 2Z9629-370.
2).

1,16: V2 plate coupling
(band 2).

VI input (band 2) 2Z9629-379.

V4 feedback (band 3) 2Z9629-371.

1,10: VI plate coupling 2Z9629-373.
(band 3).

1,17: V2 plate coupling
(band 3).

VI input (band 3) 2Z9629-372.

1,11: VI plate coupling 2Z9629-375.
(band 4).

1,18: V2 plate coupling
(band 4).

VI input (band 4) 2Z9629-374.

1,12: VI plate coupling 2Z9629-377.
(band 5).



2. Identification Table of Parts for Radio Receivers R-274A/FRR, R-274C/FRR, R-320A/FRC,
R-483/FRR, and R-483A/FRR-Continued

Model
~------'--

I 2 3 4 5

--~ --~~
Ref symbol ~ ~ ~ ~ Name of part and description FUllction of part Signal Corps

~ ~ ~ ~ ~
stock No.

~ '" I"< ~ I"<

~
0- :;: I"< :;:-
'" /il ~ 12

'" '" '7 ,. ,.
I I
~ ~ ~ ~ ~

~~~

PjO L5 _________ (*) (*) (*) (*) (*) TRANSFORMER, RF: 14.8- VI input (band 5) _________ 2Z9629-376.
29.7 Inc freq range; un-
shielded; 1%6" 19 X ~"

dia; Hammarlund partjdwg
#31258.

PjO L3, L20 ____ (*) (*) (*) (*) (*) TRANSFORMER, RF: 29.7- L13: VI plate coupling 2Z9629-384.
54.0 mc freq range; un- (band 6).
shielded; 1X6" Ig x 11" L20: V2 plate coupling'2

dia; Hammarlund partjdwg (band 6).
#31262.

PjO L6_________ (*) (*) (*) (*) (*) TRANSFORMER, RF: 29.7- VI input (band 6) _________ 2Z9629-378.
54.0 mc freq range; r-f input;
unshielded; lX6" 19 x ~"

dia; Hammarlund partjdwg
#31261.

T6_____________ (*) (*) (*) (*) (*) TRANSFORMER SUBAS- Bfo ______________________ 2Z9629-371.
SEMBLY: 4" 19 x 1%" wd
x 1 15/ " d; Hammarlund/32

#31106.
(* ) (*) (*) (*) (*) WINDOW: dial; 3%" dia x %2" TUNING diaL ___________ 6Z9463-7.

thk; Hammarlund partjdwg
#31281.

(*) (*) (*) (*) (*) WINDOW: freq range dia; 3" BAND CHANGE diaL ____ 6Z9463-8.
19 x 17).6" wd X ~~2" thk;
Hammarl und partjdwg

/
#31282. ~
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RESISTOR COLOR AND
RMA COLOR CODE FOR

FIXED COMPOSITION RESISTORS

1ST} :lIGNIFICANT
r--- 20 FIGURES

DC

'- TOLERANCE

MULTIPLYING VALUE

MULTIPLYING VALUE

METHOD 8

A

LETTER CODE
JAN COLOR CODE FOR

FIXED COMPOSITION RESISTORS

1ST }SIGNIFICANT
20 FIGURES

TOLERANCE

'-----MULTiPLYING VALUE

METHOD A

VALUE

o

20 }SIGNIFICANT
(BODY) 1ST FIGURES

METHOD B

B

JAN COLOR CODE (FIXED, WIRE-WOUND: RU)

I ST} SIGNIFICANT
120 FIGURES

DOUBLE WIDTH
TOLERANCE

- MULTIPLYING VALUE

c

JAN TYPE DESIGNATIONS (FIXED COMPOSITION)

fRC 130~~s:S~LTlPL\~R
FIGU~~!MUI

STYLE ,20 SIG/IGURE ,

RESISTANCE
COMPONE.NT CHARACTERISTIC TOLERANCE

JAN TYPE DESIGNATIONS (FIXED, WIRE-WOUND)

~
RW 1\4°h~ST ruLTIPLIER

FIGUS~~!MUI
STYLE ,20 SIG/IGURE ,

RESISTANCE
COMPONENT CHARACTERISTIC

D

STANDARDS

COLOR SIGNIFICANT MULTIPLYING TOLERANCE IOI.}.
JAN LETTER

FIGURE VALUE TOLERANCE

BLACK 0 I -
BROWN I 10 !I F

RED 2 100 ±2 G

ORANGE 3 ',ODD + 3 -
YELLOW 4 10,000 + 4 -
GREEN 5 100,000 + 5

BLUE 6 1,000,000 ! 6

VIOLET 7 10,000,000 ! 7 -
GRAY 8 100,000,000 !8 -
WHITE 9 1,000,000,000 !9 -
GOLD - 0.1 ± 5 J

SILVER - 0.01 :!:IO K

NO COLOR +20 M

NOTES:
I. RESISTORS WITH AXIAL LEADS ARE

INSULATED. RESISTORS WITH RADIAL
LEADS ARE NON - INSULATED.

2. RMA: RADIO MANUFACTURERS ASSOCIATION.

3. JAN: JOINT ARMY - NAVY.

4. THESE COLOR AND NUMBER CODES GI.VE
ALL RESISTANCE VALUES IN OHMS.

5. RESISTIVE COMPO~ENTS USED FOR LETTER
TOLERANCES ARE: RC, RN, AND RU.

6. WATTAGE FOR RW TYPES IS FOUND IN THE
JAN SPECIFICATIONS UNDER CHARACTERISTICS.

TMRC

192

Figure 95. Resi~tor color codes.



=

=

CAPACITANCE TOLERANCE

20 SIG. FIG.

CHARACTERISTIC

MULTIPLIER OR ZEROS

=

C
MICA-DIELECTRIC CAPACITORS
THIS DOT IS SIG. FIG.
ALWAYS BLACK ~

E

TEMPERATURE
COEFFICIENT

B

F
CERAMIC-DIELECTRIC CAPACITORS

TEMPERATURE 1ST}
COEFFICIENT 20 SIG. FIG.

TOLERANCE

H
BUTTON, MICA-DIELECTRIC CAPACITORS

MIL BUTTON MICA
(TOP VIEW) IDENTIFIER (BLACK)

1ST SIG. FIG.

SIG. FIG.
~
1ST 20 3D

CAPACITOR COLOR AND LETTER CODES
RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC JAN 6-DOT COLOR CODES FOR:

~
OLERANCE PAPER-DIELECTRIC CAPACITORS

~ THIS OOT IS SIG. FIG.
ALWAYS SILVER ,--A-..

1ST 20'o

WORKING
VOLTAGE

(OR CHARACTERISTIC)
TOLERANCE

MULTIPLYING VALUE D
6-DOT COLOR CODING

RMA COLOR CODE FOR TUBULAR
CERAMIC~DIELECTRIC CAPACITORS

~S;}SIGNIFICANT
3D FIGURES

G
LETTER AND NUMBER DESIGNATIONS FOR:
JAN: MICA; PAPER; AND CERAMIC CAPACITORS

TS1E IC Is~47 I DECIMAL rG
COMPONENT SIG. FIG. MULTIPLIER -

CHARACTERISTIC TOLERANCE
20

SIG. FIG.
J

LETTER AND NUMBER DESIGNATIONS FOR:
JAN BUTTON CAPACITORS

CO~XNENTIt IN t sl~s~~~P~~ER rK
STYLE CHARACTERISTid

G
.! M

TERMINAL 20 TOLERANCE
ASSEMBLY SIG. FIG.

(SEE NOTE 5)
K (SEE NOTE 5) L

JU CERANIC-CC

• STUOUOS' • JAIl MICA.eM J.U po,HER.eM CAP. TOL.FOR CAP. TOl.FOR
MORE nt.ltl 10 UUF 10 UUF 011 LESS

COLOR
S'G. DECIMAL J
FIG. MULTIPLIER TOl. VDCW

LEnu CHUAC- LETTER CHARAe· DEC.

TOl. TERISTIC TOL. TERISTIC MUlT.

LETTER LETTER
DESIG- UUF DESI~

UllOM UllOM

C"UAC..
TERISTIC

BLACK 0 .20 500 M " .A I .20 M

BROWN 10 ., 100 B • E 10 ., F

REo 100
• 2

200 G C 100 .2 G

ORANGE 1.000
• 3

300 N' '.000
YEllC/l' 10.000 •• 400

GftEEN 5 100,000
• 5

sao F R • 5
BL.UE 6 1.000.000 .6 600 G S

VIOL.ET 7 10.000.000
• 7

700 T

GRAY 8 l00.<XX>.OOO
• 8

eoo 0.01
~ITE • 1.000.000.000 •• 900 0.1 • '0
GoLo 0.1 , 5 1.000
SILVER 0.01 "0 2.000
No CoLOR '20 500

•. ll4E TOlERANCE Of THIS CAP.CITOR IS t~. NOT 13

NOTES

t2.0

,0.5

tl.0

G

C

C

T

A

JAN: JOINT ARMY. NAVY
RMA: RADIO MANUFACTURERS ASSOCIATION

1. 'lliESE COLOR AND LETTER COOES GIVE CAPACITANCES IN M1CRQMICROFARADS
2. THIS TABLE IS ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER 'TYPE DES1Q11ATIONS
J. CERAMIC AND MICA CAPACITORS. BOTH JAN AND RMA. ARE. GENERALLY 500 VOCW
4. BUTTON CAPACITORS ARE GENERALLY 300 vOcw
5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE lHAN 10 WF
6. CHARACTERISTICS ARE AVAILABLE ~IN JAN CAPACITOR SPECIFICATlO'-l MANUALS
7. THE COMPONENTS USEO AnOVE FOR JAN LETTER TYPE OESIGNATIONS ARE'

CP MICA BUTTON: CC CERAMIC: CII MICA MOULDED: CN PAPER MOULDED TM CC

Figure 96. Capacitor color codes.
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1
r I '1 1 1,1:1-~~ lCl06

I _1 I r.oZZUF

1 U2 I -=- I -=- ~O~~ Cg8;1 1 6.>VAC
1 l b I .022U~ L..t--'1c.g ~~~L L ~-.J
IT

220 R33 ~r 1500 -=-
1 '---~---' I
j~ I
I I .DIUf R3I I

2200

L=_ - - - 1_ -.J CIOO
.0IUF~

R28
6800

C73 r.OIUFJ

V,
6.C7

r MIXER
YO

6 BE 6

i -F CRYSTAL esc

----~-------------~
IXTALSI 0 I!l I!J IXTALSI'

C60 "IYEQI I
[j]TOIjJ 12 T 53 "" mO~ ~ J; ~ I

~ ~.',,~ @ ~\I-l ~ ~
~!~ If-: ) Il.c.~" ~/A I~ I° :/ I30 _~ ..ot::.-__ --l

572 =r "- 52 0-- I

J ~C6' R23 X L23 ~ i ~V~~:T~lY£Ql I
~ 46~75 47K 2!5MH~ J I

-=- 7r---- I J IC64...L A24: I
~ .0IUFI 180 I

= ~ I_________ -=.:i.. -.J

t~1
------------------------f-----f--+--+--------1f---+--+------+--------------------1f----..------------------------.....--------------<J S8 6---+-------+--j

BIAS RECT
~o

R97
3.3 MEG

R8'
82'

V20
6AL5

RIOO
lOOK

m.r
.0IUFI

BFe BUFFER AMPL
V 12

68"'6

B Fe
VI>

'04

T6

+228 TO + 265 VOC

+ ISO VDC REGULATED

_10 YO C

i--------l

! r---.....o,-;-in...!......!-----"l·;l~-',5--
I:::'~ (JoL" I R7, ~I I 100' •

I
\ L45IBE~T esc I

I, ~'io r ~1..~5.-;-'.'1;'f-'-i----=-------=-----'

~ T.L. C132 !I 2400 I _
1

1077
n c". ~t-'LO-'+1

1

-----<;;J-;t------J

1

m I 022UF

__t 5UH

1

L __~ =-~
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~192UH I

R'8 ~ IC'o.
lOOK 'I. ~022UF

>----1 Il lclo,
I,022UF

-=-1

-- --~

V8
604

3.5-MC CRYSTAL esc

T9

R37

2~~0 DOUBLE
CONVERSION~ 7." TO 54 Me

SWITCH

SINGLE
I .54 TO 7.4 NC

L--------------------..L......-C-,O-.J
Z

C~::::~;I~C~A~~

*.0'2UF

R59
33.

R96
22'

R9.
82'

-IOvt>C

R93

-+ .0'
~

R90
LIDO

Sg 0

TO '14 AND 'IS

FILAWENTS

TO VI AND '12
FILAMENTS

Vig

5R4GY

B+ RECT

:
~

CI57 I • TO '16 AND V8

L.O
FILAMENTS

26UH .022UFJ ..........,nM

~OO -J •-- R85 ILSI L,2 R72 2500 V REG
8.SH 20H 20'

VI.
+ + + • OA21C161

• -I ~~~ -I~6"~~
R73

- 20UF ...
7

- - -=- -=-

R8.
82'

,C F2 R87 ~2 R90 R91 R92

~ 120K~ t----II'O".~_,fVIOV.--.....'I'v0'V......--._--_t=--"..C!.VD"'C'_,

~ ~ ~28:. * 7 r 1 1
",.A=.--i IW'-<II---l---' I -..l - ..l -

+ ~158+ ~159 + 1160

JiOUF J§UF JI.OOF
-=- -=- -=-

~
Jr-t-----+--:~y)

'------:-L-:-08::-+---~6
Z2UH

?---=-c-,-,o-±=;::,~:!
.OIUF~ 26UH .OIUF~

6.3VAC
-l------......---l-.... X

~
"t CI561- .022UF

.. 280 TO ... 305 VDC

Fi!Jlire 99.-Nadio receicer R-274A./FRR-8cJwmatic; dia!J1'(lm.



IAUOIO outPUT!

'2
,....--

J3

11!g I

II~ 3

II ---O---+----+-o-t"')~:'i: ~

77

>-
7

or--

CI50
2S00

A- F POWER AMPL
v 17

6 \16 GT

.01
lOOK

.02
10K

•• 0
2200

NOTE: 0 - 2 SO
MICROAMPERES

'fif
4rtr0t;' 3

.03

'"

1ST A-F AMPL

VI'
(ll2lIZAU7

CATHODE FOLLOWER
VI<

(lIZ) IZAU7

~A £m -
11' METERY1: • 111511

MI AM

~ ~ii [ill +

I IMETERI

I

.04
500K:><l>-_~

IAUOIO GAIN I = I
C143
5100

RIOI R70
Z5K 10K

NOISE LIMITER REC7
VIO

(1/2)6Al5

OUTPUT METER RECT~
VI' B

(112)6AL5

f~5
X

A-F

•••10K

-

.....
~:-~ R68

...3 lOOK

X '--vvll'---,

."IMEG

-
•• 0
IMEG

DETECTOR

CI39 V 14
10 (lIZ) 6AL5

~ L47

~
3.8 MH

• '2
tOOK

~
1 CI4l ••7

*'00 •• 3
rooK

.05U' .;&. 27K

...L CI42

.50
JIOO

.'4
2200 47K

.'5
47K

•• 0

bI K r METER l
AOJ RF

RI02
I K

=
AVC R E C T

C138 VI'

7 (112) GAl5

.50
2200

VII
6BA6

I-F DRIVER

~cr28
+JIOUF

~
.0IUF J

.57
10K

.5'
lOOK

.oo
10

.07
3.3 MEGlMMlO

I
CI25'T...L I300

I
C12 • ..z...t---+-------i

.-.-"001 I
~L43~ ~ ~ ~ I

I

I

i
.54
2200

75i--------l

ICI23 1
I·022U']::

L_~_

.53
33K

l~fJ
~

/
/

/
-- - - -- -- -- ---/'

201-FAMPL
VIO

6BA6

~!
)( CI22 I

.OIUF I
~>-) f---<

-= I
I

.52
10K

.51
lOOK

C/-~1
----------------0 50 O-----j-------+-------+--t--+--.

Cl47
5100

CI45
7

CATHODE FOLLOWER

!iF ouTpUT I
70- OHM MATCH

J 2S
L53~~-t--------+<')-

j :

CI48r·022U

'

1\

.7.
'00

.70
4701C

C137I. .2SUF

57

RIOO
lOOK

C135r
.01U' 1

--'-\--<~
.7' eXI K

.
laFo INJI =

aFO BUFFER AMPL
V 12

68A6

NOTE::

UNLESS OTHERWISE SHOWN,

RESISTORS ARE IN OHMS,

CAPACITORS ARE IN U U F.

OS VOC

275375 0 ~ 53 (Face blank p. 194) No.3
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RS5
lOOK

T2

RSS
1500

R32
SIO

I
I

'I IDIUF RSI I
2200

L-=-----:t-.J -=-

1ST MIXER

6~r:_6 I .,T I - -I
I LSI I ~6- - LHi:1
: 0r-lQ
I :-r--r Y
I L32 I -=- I ~
I 6 I IL _

I
I
I

R2S

L21

IMH

H-F CRYSTAL CSC
V3

6AC7

C66
OIUF

,------
!XTALsl C60

I [)T0l!l'2

I

I
I
I
I
I

I
L_':O

I
IN RADIO RECEIVER
R-274C/FRR ONLY

R22
47K

R 26
510K

C75
100

C74
.0IUF

R;'O
IIC

o-=- C 72
.0IUF

~-=- C 71
.OtUF

Cl
12-1~4

H

CSO

/ 5

/

/
/

L24
192UH

6

-<

R21
22

CI
12-154

E

C44
.OIUF

RI6
IK

RI5
510

L14
192UH

C42

.0IUFI_

RI4
33K

20 R-F AMPL
V2

6BA6

RIS
SIOK

RII
22

6 1- - r---_f+~--....

I R7
S I 51

R6
I K

RS
510

C20

.011lF I
_ R3
- 33K

RI
5101<

!AB:!lINPUT

TO JI THRU P2 AND P3

JI

~ ,------,

~~I iI LP
I I
I

'
I.. ~,,,: :~': 1/

10K f
r---~+-:-i........ L--I-~.>--+~~_+_---4----_+_4--_+--_<4:~.----+--/-f-J I ;{

L_ IN~m~E\/----! INTE~TAGE\-/!--I
ANTENNA j\ / R-FTUNER / R-FTUNER \ / OSC R-F TUNER / \ /-_

R-FTUNER SUBASSEMBLY /\ / SUBASSEMBLY / \ SUBASSEMBLY / \ / -
SUBASSEMBLYj I 54-135MC \ I
.54-1.35MC BAND' .54-I.S5MC .54-I.SSMC

llANO I L_1_\ ~__.l~______ __ ~AND'1_.i~ _.:..ANDI~__~\

L __ _ ~L___________ BAND CHANGE _~~ ---~ID
51 \

\
\
\

CI63
.::::r::. .25UF \

R94
1100

+

I
el61c R73

- 20UF 56K

lml
59 0

+

l
el618

- 20UF

TO V6 AND VS
FILAMENTS ,...--------+--_

TO VI AND V2
FILAMENTS

R93
50K

-IVDC

TO V4 AND VS
FILAMENT5

+ "fcISS+ 11S9+ "fc160

.Ji?UF ~UF ~UF
~ -=- "'="'

VI9

5R4GY

B+ RECT

+

I
Cl61A

- 20UF

V20

6ALS

BIAS RECT

RS7
120K

T S RSG

~c~;-.r--<~:>,----_-./'S",2/,K_----..,
/260 9 12 305VAC

75MA
1
234

F2

I
1210

I
r

l90

OSlO

[ill]
ON RF GAIN
CONTROL R93

I RiO -6;::::--......I 22 LII

-- -- -i r- -- -- BAND 4 (7.4 -14.SMC)---

I I
~ _'-:.-~~_-_---t~

\
i Ri8 ----i I-----~~
I 51 L166 I I L26

6 I I
l- -- -- BAND 2 (I 35_34SMCf-- -- - ---1 r- - -l H

I I I I I
L: ~ ~ ~ I

iFli"g-----, ,..---------, I
24 L176 I I L276.------ I

I I I I I
r-----l H

I 2400 I I I I
~ ~ ~ ~ I
IR20----i I-----~I

22 L1s6,-----.,.... I

I I I L2S6 I I
-~ r--~ ~~

I 1500 I I CS6 CS7 I I
I " I.S-6.3 120 '4 I I
L ~ ~ :...._.J

'I -T- -~ ~-L~ :I I----~ I
LI I I I IL296 I I

-------1 L-----BANDS(14.S_29.7MC)---~ ~----l ~J
CSII I CS6 I I I

I 27-Z1.4 I I 27-21.4 I I
CST, CS7, I C90 CII
100 4 100 4 J I.S-6.3 100 1:.

~---__J ~----- L! ~ I
i-~ --l i-Lz06---l ~-----~ I
I L13 I I I I L30~ I J

C9G-- -- -- -- -- ----l r- -- --BAND II (2'.7- 54 MCI- - -- ---i ~ - ---1 '610 ~

I I I C95 I
1.8-6.3 51 '4

~~ ~ ~----~

I I
~------~
r-:--t:---l
I~L3 1

I U ~---
I i:oo I
~-----~
I:-----;--l:u,O

L-----
I I
L: ~

r-;;--6---'
I~L5 I

I U ~--
I I
~-----~
I:--~--I

1~6 I
I U r---
: I
L___ ~
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S5A@J TNTROTOR

R47
18K

R46
1100

R45
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C
~.022UF

T4 T5
S5A ISTlv~FAMPL 1---------1 2DIV~:AMPL i--------l

c45

O
\REARR42ROTOR 6BA6 I I UB -;:-3';..;-_-..2.1__-, I 6BA6 I r - - - -I II~

J ~5__ 6 I TIlI-~Jqj-II CII9
l
T

I R50 ~5__ 6 I nl~4' L4~-,11 Ct25T..L1 t-
10 Ii I!~ I I 300 10 I II II I 300 I

/ ,...--../'IN'--__----ll""'+\\T-~W:- I II I iF I I l~,----.;j;.I\1'---1---+IT+',-~ II II I I ~ ~
/

~ L_~L:_--.J I U~4 I L_2JLS~_JI I-=-

I
c
-: t' -T-'-~'"~7,g-- ~-Y8---/-~T f61--i C ~..> '~:R:~46F8 ill ~'~6 ~U~"\ ~~gJ; i ,- ~o~. ~f~~ i ~~~'-" co, ~ rIll

I ~ I CI14 L I CII5 t I *.g:~IF - RO' II 1 I
-C112 CIII I 6L37 270I I·OIUF R44 r ...L R52 ""

r I 100 a5-BEACH I -=- I -=- 10K 33K ICIIB J.. : R49 I -=- 10K 33K C123 R54 I

I CtOS I R41 lJXTALI 1022UF'T' 2200 I I·022UFI 2200 I
~ .022UFL __ 1--

2200
-=--I_PPHHAASSII_NNGGI 1----_ _ _ _ I ~ ,

I --.J - - -I--- -+~ 'L_-=-_ - -!-!- -:;t. --'

I
I

I

I

I

I

I /
I / ~
LL _

I

455-KC 1- F GATE

V7
6BA6

R32
510

TI
68E6

1ST MIXER

V5

R25

IBO

H-F CRYSTAL OSC

V3
6AC7

- --t6~L;c=-~ -;;--;;rl- - - Gl -@ - -lx~L=ijl1
'l'TO'6' 12 _ VFO C62 ~ "'"1. X ~
"-' ~ ., 2200 V' c:::> t:::J I

: ~~:.~0 (/) ~~-£Jl~ <$>11

C6 0

r+lf-::~D---'-6 ~C6<;~ l \ -~ ~-I I ~~ J
" ~39 ~ pC-__

46·75 5 7 2 1- -62 0-

;It' R2S X L23 I:V~~~:~~=lW1I:::t::;-tr------t-----1
47K 25MH I

-...!=- -'-
~ C~·~ I I
~= __ ~uF~~O_·fl .J---

L21'

IMH ~

L22 19
10MHF

~

r-
oIUF

2DMIXER

V6
I - - - -I T 2 6 BE;.::6:...-. .... --,

, ~ 'I ! f~' I '~g'I F>o~ ;Jf-~~ ~L+-i__-------'-47~~:-1-\"'-6----+-----,

I 2~4 C68 I I I .11 IT,~~-~~ Tl.g~026uF
6.3 VAeI.!." I "1""- .OIUF I I Ir- L--J L32 -=- -::"' R35 e98 6.3VAC

L R27: R28 t. I I lOOK .022Ui. I '--1~---J
r 150 6800 I [ L L -=-~

r-- IT~;g RSS ------I
..l.. 1500 -=-

_ cn I
.". .0IUFI· I

- I~ I
'I IDIUF R31 I

2200

L-=-----1-~:-

ElVER
ONLY

THIS JUMPER IN RADIO RECEIVER R-48SA/FRR ONLY
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-----------------------------+-----------I---+-----i----t----I--------l-----------------------i----tl....-----------------------------4----------------~S8c>_--t_-----

BIAS RECT
(~O R97

3.3 MEG

l
R86
82K

V20

6AL5

RIOO
lOOK

CI3Sr

.O'UF r

BFO BUFFER AMPL

VI2

SIAS

B F 0
Vl3

6C4

T6

-10 VD C

+228 TO + 265 VDC

+ 150 VDC REGULATED

i--------l

: ~~31_l_4: ~6~',5
I ~ HI 1--
IR 7 6 L 44 I R75 7 w3 4

~ I ~ •

I
I L45 1BErT osc.1

r--- C133

r

-:!::-

I CI30 LJ..- CI3t 43,Or I -27 'r" 430 ,I-!- ---l

I TCI32 I
I ....-_24_0_°...J1!...- -...:-:..-__---J

[IR77 nCl36 I [46 II

1m r·022UF

y2 UH I
L ~

DOUBLE

I

R37
2200

r CI02
~ .022UF

CONVERSION. f;4 7.4 TO 54 MC

SIN-ITCH

SINGLE
.54 TO 7.4 MC

GANGED TO BAND
CHANGE SWITCH SI

V8

6C4

1,5

7 3 4

6.3 VAC

3.5- MCCRYSTAL OSC

R 36
22K

T9
1-----1

I L35 I
192UH

I I

R38 ~ ICI04

lOOK :r. f022UF

ri!C103I t022UF

-=-1

------------ --f---~

I 6
.---.---+----=-l----

R4°llY7:

.2 OK I

I -=-

-=- I ~ I
L J

I
I
I
I
I

I
L

R39
33K

RB5
5

RT2 2500 I V REG
20K

VI8. OA2
Rn
56K

T

-=-

R93 R95

IRF GAIN I r-.: 50K /12K

B+ RECT ~
-Iovoe

VI9 R94 R96
1100 22K

5R4GY

"7 ~

TO VI AND V2
FILAMENTS

TO V4 AND V5
[ffi]FILAMENTS P

S9 0
0

lmml

~~1L:SI L52
8.5H ZOH

+ + +

I C'6IAI-e'6IB IC'6IC
- ZOUF - 20Uf - 20UF

-=- -=- -=- 7

CI55T
.0IUF~

~~-i:--"'. TO V6 AND V8
L50 CI57 FILAMENTS .--------+--------------.....
26UH .022UF J

! 305VAC R87 [)z R90 R91 R9Z

75 MA 120K ~3 .1._-./1'O",KI'-4h/\'O",K'----th/l' O",KI'-4~_""__-+=.!.!!J""F2 ~.. -5IVDC

~ ~R88 l' 1 1) 3~; ~~c 120K -= I 1

),'T--!.~~-1-"'RJ\8/'-9-4---I----l :} : l :}
I 82 K CI58 CI59 CI60

~ ~OUF -';OUF ~OUF

6.3 VAt-=-

),i_5_A_MP_+- ---l~---+:6:..:.3:..:V..ACX

'I

i I ,~~---l---V2©-....645.0 VAC
~ 3AMP

I
I L48

22UH

1,~.5VAC"b ~C153~
, 2AMP I ... .0IUF-=-

~1----CI-5-4-T----~L49

I .0tUF~ 26UH

r-------:L
7.5 VAC -=-

r 2 AMP'

+ 280 TO + 505 voc

F'il/ure lOO.-Ru(lio receirer R-271,CjFFlR frOIl> se1"ial No.1 tll1"onyh 1,86, u·na
rudio 'receiver -R-1,&3 AjFRR-scll ellHl(-ic (liagralll.



IAUDIO OUTPUTI
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i~ : ~ ~
I h"59,---+--+---'---""\In
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.....". "0_.".'0"rt}--J

R 8'
lOOK

R82
10K

RBO
2200

CI4e.~
.022UFI

NOTE: 0-250
MICROAMPERES

-~
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4'tl1';" 3

X R83
I K

V 16
(112) 12AUT

METER 9-loll AM

+

1ST A-F AMPL

R70
10K

I
~n

r-----w 111 511

*~.[ill
I !METER!

RIOI
25K

C'43
5100

r--11-t-r-----,
J-

IMETER ADJ AF I

I

RB4
500K~

'"'IA.,..,U~Dtc=O....,G'""A.,.,1N"""I

?

NOISE LIMITER RECT
VI5

(1I2)6AL5

I DIODE OUTPUT

I ~+
1

CATHODE FOLLOWER

V 16

(112) IUU?

3 4

R67
lOOK

r

A - F OUTPUT METER RECT~
VI5 B

(1I216AL5

{;t--5

--.., 'Il",=~4 5

1cI62
Rae I022UF
lOOK

I METER I
ADJ RF

AVCRECT

VI4

(112) 6AL5

DETECTOR
VI4

(112) 6AL5

R69 b
3300

R60
IMEG

Rill
lOOK

Cl64

CI38

5,',
L......If------l, f--_--,

Cl39

51

\

~ '"3.8MH

R 62
lOOK

~
1 CI41

*100 R63

.05Uf ~
27K

.L CI42

R59
J'OO

R64

2200 47K

'~
R65
22K

VII

68"6

I-F DRIVER

R 58
2200

'Dr/
X

~
.01Uf t

~C128
+1.IOUF

R56
lOOK

R57

'OK

RI13

330K

R97
3.3 MEG~o

/
/

/
-'--~

T5

20 IV~: AMPL 1-- - - - - - -lc145

68
r

A_6 -I- --+...,- - - -, 1'5

~ I n"~, I ",,;;::r' I-
~': t~~eJ '00 : '':}~,

r!31 4 I C126...; I
X CI22 13001

L_+~~U~ I ~~~4 L ~L4~2"""""";'----'J ~ I

~ I F ~ ~ i
- I ......------' I

R53 I r
33K CI23 R54 I

1.oz2UfI 2200 1

:L __-=-_ -- - -- -:;t -J

--- -- -----
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K
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OK

t~~
----------------0566---+--------+--------+----+--4----.

CATHODE FOLLOWER

!IF ouT pOT I
70- OHM MATCH
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Cl46r.022UF

Cl47
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~--~,I----.....s
::; L53g:::~5-+---------+-<......D
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R78
470K

I
CI37+. .25U~

~
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~

RIOO
lOOK

CI35r

.0IUF r

BFO BUFFER AMPL
VI2

61A6

NOTE:

UNLESS OTHERWISE SHOWN,

RESiSTORS ARE IN OHMS,

CAPACITORS ARE IN UUF.

VOC

275375 0 - 53 (Face bl&nk p. 194) No.4
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R33
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R32
~IO

R28
6800

C'87
.022UF,J:
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.0IUFJ:

R27
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1ST MIXER
V5

6 BE 6

L22
10MH

1-- !XTALSI

I [I]TO(jJI r-----~

L21

I IMH

I
I
I C61

I I'OI~

I -=- R2~
IBO

L__

C66
OIUF

H-F CRYSTAL OSC
V3

8AC7

C75
100

R26
SIOK

C74
.0IUF

R30
I K

r--i-=- C 72
.0IUF
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.OtUF
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G H
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/

/
3 /. /
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I /

V
I
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77
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6
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R21
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E

BAND CHANGE
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C44
.OIUF

RI6
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510

LI4
192UH

C42

.0IUFI_

RI4

3300
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+
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59 0

+

l
cI618
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B+ RECT

+

l
C'6IA

- 20UF

V20

6AL5
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1
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1
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lQ£fJ I CI54 L 49 C 155
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CONTROL R93 ~
18

I I~I ----..Q.Q.O..; I:r-- - ~ :J-.;~26UF ;~~H .0;~5u'F J-
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I
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~-----~
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I I I
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1ST MIXER

V5
6 BE 6
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CI35r
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1K

........
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1-----1
I ~L35 I
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~
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T7 EZ

~4
-

A
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R67
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METERy-MI AM

+

CATHODE FOLLOWER

VI6
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-
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~

R60
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R97
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-- -- -_--./
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---------------oSB6---+--------+--------+----1I--+-...,

--- -- ---

20 I-F AMPL
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I
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R55
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R56
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I
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~

--- - 1- -l J.IOO
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70 - OHIII IIIATCH
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8
- CI ••

A
r·02ZUF

- 7

-l ~~.

-==-
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~ --,;-
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~

RIOO
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.0IUF r
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NOTE:
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I R33
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I
I I
I I .oIUF R31 I
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~ .0IUF~

R25
IBO
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I·OIUF

1-----

I
I
I
I

I
I
I
I
I
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L _
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V5
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.0IUFJ
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.QIUF

R22
47K
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R30
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+
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cI618

- 20UF

TO V4 AND V5
FilAMENTS

VI9

SR4GY

+
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L___ ~ ~- ~ ----'.:.-~ ~----~



-- --- ----

RS3
10K

R32
510

20 MIXER
TI V6

I - - - -I __ ---2~ _ _ _ 6 B-;.:E6:...- -----------,

11 1 L~Q'I ~6~L3~6 1 ~L+____-----!...j7~1_+_:-U.2..6_---+-~
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